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NEW  DEVELOPMENTS  IN  ELECTRONIC  TUBES  AND  CERAMICS 


Where  abnormal  conditions 


Designed  for  voltage  tun¬ 


able  CW  or  pulsed  operation 


power  output  is  100  kw  at 
typical  pulse  conditions  of 
0.5  M  sec.  (.001  duty  cy¬ 
cle).  The  tube  operates  at 
a  peak  anode  voltage  and 
current  of  15  kv  and  13.5 
amp.  respectively. 

CIRCLE  140 
Reader  Service  Card 


Integrally  insulated  semi¬ 
conductors  can  now  be  pro¬ 
duced  by  using  high-alumina 
ceramic  stem  assemblies. 
Heat  dissipating  ceramic 
wafer  (arrow)  in  the  base 
insulates  up  to  2000  volts 
dc  and  withstands  soldering 
temperatures  as  high  as 


throughs  provide  take-off 
points  from  gas-filled  gim- 
bal  housings.  These  high- 
alumina,  vacuum-tight,  R-95 
ceramic  assemblies  can  be 
soldered  to  housings  at 
temperatures  up  to  lOOOC. 
They  also  assure  positive 
electrical  insulation  with 
leakage  less  than  one  micro¬ 
ampere  per  500  volts  dc. 
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A  Leader  in  Creative  Microwave  Technology 


Compiled  as  a  Raytheon  serv¬ 
ice  to  the  field,  new  Con¬ 
solidated  Data  Booklet 
contains  comprehensive  in¬ 
formation  about  principal 
unclassified  magnetrons, 
klystrons,  backward  wave 
oscillators  and  special  pur¬ 
pose  tubes  manufactured  by 
Raytheon,  Characteristics 
presented  include  maximum 
ratings,  typical  operating 
values,  band  or  frequency 
ranges  and  other  essential 
data  for  microwave  engineers 
and  purchasing  departments. 

CIRCLE  144 
Rvader  Strvic*  Card 


electronics 


JANUARY  16,  1959 


A  McGRAW-HILL  PUBLICATION 
Vol.  32  No.  3 


H.  W.  MATEER,  PuUitlfr 
iAMES  OIRDWOOD,  Auociof* 
FuhlithT  A  Adv9iiiting  Sal«s  Mgr, 

W.  W.  MocDONALD.  fdifor 

John  M.  Carroll,  A4onoging 
Foofuro  Editor,  John  AAarkut. 
Asiociofo  EditorM:  John  M.  Kinn, 
Jr.,  Frank  Loory,  Michool  F.  To* 
moino,  Howord  K.  Janis,  Sylvottor 
P.  Cortor,  Haig  A.  Manoogian, 
Roland  J.  Charost,  William  P. 
O'Brion,  Goorgo  SidorU,  John  F. 
Mason,  Williom  F.  Bushor,  Ronold 
K.  Jurgon,  Thomot  Emma,  Samuol 
Wobor. 

Pacific  CoosJ  Editor  (lot  Angolos) 
Harold  C.  Hood;  Midwottorn  Editor 
(Chicogo)  Harold  Horrit;  Now  Eng* 
fond  Editor  (Boston)  Thomas  AAa* 
guiro. 

Art  Oiroctor,  Harry  Phillips,  Roy 
Thompson. 

Production  Editor,  John  C. 
Wright,  Jr.,  Bornico  Duffy,  Joon  1. 
Matin, 

Morkot  Rosoarch,  Edward  Do- 
Jongh,  Marilyn  Koron. 

Editorial  Assistonts:  Gloria  J. 
Filippono,  Arlono  Schilp,  Patricia 
Landors,  Cathorino  McDormott, 
Eloanor  Schoofor,  Carol  Woovor. 

R.  S.  Quint,  Assistont  Advortis* 
ing  Sotos  Managor  and  Buyors' 
Guido  A4anagor.  Frod  Stowart, 

,  Promotion  Monogor.  Fronk  H. 
Ward,  Businoss  Monogor.  Goorgo 
E.  Pomoroy,  C/ossifiod  Monogor, 
Hugh  J.  Quinn,  Circutotion  Mon* 
ogor. 

Now  York:  Donald  H.  Millor, 
Honry  M.  Shaw,  William  J. 
Boylo.  Boston:  Wm.  $.  Hodgkin* 
son.  Philadolphia:  Worron  H. 
Gordnor.  Chicogo:  Bruco  Winnor, 
Harvoy  W,  Wernocko,  Martin  J, 
Gollay.  Ctovotond:  P.  T.  Fogloy. 
Son  Francisco:  T.  H.  Cormody, 
R.  C.  Alcorn,  lot  Angotos;  Carl  W. 
Dysingor,  D.  A.  McMillan.  Donvor; 
J.  Patton.  Attonto:  M.  Millor.  Dot* 
las:  Gordon  L.  Jonos,  Robort  T. 
Wood.  London:  E.  E.  Schirmor. 
Fronkturf:  Michool  R.  Zoynol. 


Issue  at  a  Glance 


BUSINESS 

Forecasting  World’s  Weather.  It  means  steady  buying  of  gear . 26 

Raising  Money  This  Year.  Investors  like  electronics  stocks . 31 

Bigger  Screens  for  Smail  Tv.  Portable  sets  are  lighter,  too . 34 

Military  Buying  to  Climb.  A  peek  at  Washington’s  budget . 41 


Shoptalk  . 

...4 

Over  The  Counter . 

. 19 

Electronics  Newsletter  . . . 

..11 

Market  Research . 

. 22 

Washington  Outlook  . 

.  .14 

Current  Figures . 

. 22 

Financial  Roundup . 

..19 

Meetings  Ahead  . 

. 42 

ENGINEERING 

Inside  the  Atlantic  Missile  Range.  ROTI:  Precision  optical  tracker 
uses  electronics  to  track,  control  focus  and  exposure.  See  p  47,  COVER 

Instruments:  Key  to  Missile  Program.  Techniques  of  measurement 
in  several  sciences  are  exploited  by  AFMTC . By  F.  Leary  47 

Ferroelectrics  Tune  Electronic  Circuits,  Gives  construction  of  ferro¬ 
electric  capacitors  and  their  application . By  T.  W.  Butler,  Jr.  52 

Materials  for  Infrared  Windows.  Domes,  Lenses.  Key  properties 
essential  in  ir  systems  design . By  H.  F.  Hoesterey  56 

Transistorizing  16-Mm  Tv  Remote  Film  Camera,  Amplifier  for  sound- 
on-film  camera  operates  from  12-v  battery . By  E.  M.  Tink  58 

Differential  Amplifier  Features  D-C  Stability.  Circuits  have  low  drift 
and  critical  stability . By  W.  T.  Matzen  and  J.  R.  Biard  60 

Hall-Effect  Devices.  Eighteen  Hall-effect  circuits  are  presented  for 
semiconductor  devices . By  R.  K.  Jurgen  63 

Transistorized  Geiger  Counter  Fits  in  Probe.  Radiation  intensity  is 
converted  into  logarithmic  meter  readings . By  F.  S.  Goulding  64 

Tuned  Voltmeter  Reads  Harmonic  Amplitude.  Measures  amplitude  of 
first  harmonic  of  power  line  frequency . By  R.  W.  Brown  68 


DEPARTMENTS 

Research  and  Development.  Passive  Elements  Form  Time  Delay.... 70 
Components  and  Materials.  Dual-Cavity  Microwave  Discriminator. .  .74 

Production  Techniques.  Kits  Streamline  Prototype  Tests . 78 

On  the  Market . 82  Literature  of  the  Week . 124 

Plants  and  People . 126  News  of  Reps . 129 

Comment . 130  Index  to  Advertisers . 141 


t 


Unique  combination  of 
performance,  size  and  price 


OVER  1000  TIMES  AS  SENSITIVE  as  galvanometer  re¬ 
corders.  .  .  and  Varian’s  null-balance  potentiometer 
needs  no  power  from  the  source  being  measured. 
Rugged,  stable  mechanism  allows  ink  or  inkless  re¬ 
cording —  easy-to-read  rectilinear  chart  — source  im¬ 
pedances  of  up  to  100,000  ohms. 

LESS  THAN  HALF  AS  WIDE  as  a  standard  19-inch  rack. 
Two  Vafian  G-llA’s  mount  side  by  side  on  a  rack  panel 
10%  inches  high.  Or  as  a  portable,  the  G-llA  is  an 
easy-to-handle  15  pounds.  The  G-10  sits  on  less  than 
one  square  foot;  its  horizontal  chart  is  handy  for 
jotting  notes. 

MORE  VERSATILE  AND  ADAPTABLE  than  any  similar  re¬ 
corder-adjustable  zero,  adjustable  span  (from  9  to 
100  mv  on  the  G-llA),  multiple  chart  speeds  (up  to 
four  on  the  G-llA),  and  plug-in  input  chassis  for  dif¬ 
ferent  recording  requirements. 


Varian  G-llA  for  panel, 
rack  or  portable  use  for  laboratory 
or  equipment  builder. 


Varian  G-10  bench-top 
recorder  for  accessible, 
horizontal  chart. 


WRITE  TODAY  FOR  COMPLETE 
SPECIFICATIONS  AND  STANDARD  OPTIONS 
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PRICES  THAT  BEGIN  AT  $365  for  the  G-10  and  $470 
for  the  G-llA.  Because  unneeded  performance  costs 
money,  Varian  has  intentionally  designed  for  1%  limit 
of  error  and  1-second  balancing  time.  Thus,  Varian 
provides  needed  ruggedness,  dependability  and  oper¬ 
ating  features  at  moderate  cost. 


CIRCLE  1  READERS  SERVICE  CARD 


CIRCLE  2  READERS  SERVICE  CARD->- 


For  all  power  supply  needs 
through  1.5  amperes: 


400  MA  MODELS  NEED  ONLY  SV."  OF  PANEL  HEIGHT! 

(metered)  (unmetered) 

MODEL  C-4MM:  0-200  VDC,  0-400  MA.2S9.S0  MODEL  C-4U;  0-200  VDC,  0-400  MA.  .250.50 

MODEL  C-4aiM;  125-325  VDC,  0-400  MA. 274.50  MODEL  C-401:  125-325  VDC,  0-400  MA.  .244.50 

MODEL  C-4S2M:  325-525  VDC,  0-400  MA. 200.50  MODEL  0-402:  325-525  VDC,  0-400  MA.  .250.50 


200  MA  MODELS  NEED  ONLY  SVe"  OF  PANEL  HEIGHTI 


(metered) 

MODEL  C-2a0M;  0-200  VDC,  0-200  MA. 214.50 

MODEL  C-2aiM:  125-325  VDC,  0-200  MA. 100.50 
MODEL  C-2a2M:  325-525  VDC,  0-200  MA.  100.50 


(unmetered) 

MODEL  C-2a0:  0-200  VDC,  0-200  MA.  .104.50 

MODEL  C-2ai :  125-325  VDC,  0-200  MA . .  1 50.50 
MODEL  C-202:  325-525  VDC,  0-200  MA.  .160.50 


COM-PAK 


POWER  SUPPLIES 


Less  space!  Improved  performance! 


Three  voltage  ranges: 

9-200,  125-325,  325-525  VDC 


800  MA  MODELS  NEED  ONLY  7"  OF  PANEL  HEIGHTI 


NEW  1059  CATALOG  NOW  AVAILABLE 


ALL  LAMBDA  POWER  SUPPLIES  ARB  GUARANTEED  FOR  FIVE  YEARS. 


LAMBDA  ELECTRONICS  CORP. 


Long,  trouble-free  servicel 
Transient  free  output  I 


OVERLOAD  PROnCTION  AC  and  DC  futat;  built-in 
blown-fuM  indicator*. 


1.5  AMPERE  MODELS  NEED  ONLY  8V*”  OF  PANEL  HEIGHT! 


New  36-page  edition  contains  information  and  specifications  on  Lambda’s 
full  line  of  transistor-regulated  and  tube-regulated  power  supplies. 


(metered) 

MODEL  C-SOOM;  0-200  VDC,  0-800  MA. 370.00 
MODEL  C-OOIM:  125-325  VDC,  0-800  MA. 345.00 
MODEL  C-002M;  325-525  VDC,  0-800  MA. 300.00 


(unmetered) 

MODEL  C-OOO:  0-200  VDC,  0-800  MA. 
MODEL  C-OOI:  125-325  VDC.  0-800  MA. 
MODEL  C-8S2:  325-525  VDC,  0-800  MA . 


Fills  the  heed  for  compact,  regulated  DC  power  sup¬ 
plies.  Economy  of  panel  space,  functional  simplicity, 
new  quick-service  features. 


Wiring,  tubes  and  other  components  readily  acces¬ 
sible.  You  can  reach  them  easily,  service  them  fast. 


400  MA,  800  MA,  and  1.5  ampere  models  include 
new,  high-efficiency,  long-life,  hermetically-sealed 
semi-conductor  rectifiers.  All  Com-Pak  models  are 
constructed  with  hermetically-sealed  magnetic  com¬ 
ponents  and  capacitors  for  long  trouble-free  service. 


Condensed  Data 


INTERNAL  IMPEDANCE 


C-  200  Series 
C-  400  Series 
C-  800  Series 
C-1500  Series 


Less  than  6  ohms. 
Less  than  3  ohms. 
Less  than  1.5  ohms. 
Less  than  0.75  ohms. 


AC  INPUT 


105-125  VAC,  50-400  CPS 


.340.00 

.315.00 

.360.00 


.  Better  than  0.15%  or  0.3 
Volt,  whichever  is  greater. 

.  Better  than  0.25%  or  0.5 
Volt,  whichever  is  greater. 


RIPPU  AND  NOISE 
POLARITY  . 


AMBIENT  HMPERATURE 


(metered) 

MODEL  C-15S0M: 
MODEL  C-13S1M: 
MODEL  C-1582M: 


0-200  VDC,  0-1500  MA. 580.00 
125-325  VDC,  0-1500  MA. 605.00 
325-525  VDC,  0-1500  MA. 660.00 


(unmetered) 
MODEL  C-1580: 
MODEL  C-1561: 
MODEL  C-1562: 


0-200  VDC,  O-ISOO  MA. 550.00 
125-325  VDC,  0-1500  MA. 575.00 
325-525  VDC.  0-1500  MA. 650.00 


LINE  REGULATION 


LOAD  REGULATION  . .  .  . 


AC  OUTPUT 

(  unregulated  ) 


C-  200  Series 
C-  400  Series 
C-  800  Series 
C-ISOO  Series 


Less  than  3  millivolts  rms. 


Either  positive  or  negative 
may  be  grounded. 
Continuous  duty  at  full  load 
up  to  50*C  (122*F)  ambient. 


6.5  VAC  (at  1 15  VAC  Input). 


10  AMP 
15  AMP 
20  AMP 
30  AMP 


11-11  131  Street,  College  Point  56,  N.  Y. 
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Member  ABP  and  ABC 


UNDERGROUND  WEATHERMEN.  Deep  in  their  concrete  and  steel 
redoubt  beneath  the  Nebraska  plains,  weathermen  of  the  Air  Force’s 
Strategic  Air  Command  keep  an  everwatching  eye  on  weather  condi¬ 
tions  around  the  globe. 

More  often  than  not  the  eye  is  an  electronic  one.  Radiosondes, 
weather  radars,  electronics-laden  reconnaissance  planes  gather  data. 
A  wide-ranging  radioteleprinter  and  facsimile  network  collects  it 
while  closed-circuit  tv  rounds  out  the  picture. 

On  p  26,  Associate  Editor  Mason  brings  you  the  whole  story,  in¬ 
cluding  facts  on  this  market  for  electronic  gear. 

COMPONENTTS  AND  MATERIALS— Oldtimers  in  our  industry  may 
.still  remember  when  circuit  design  consisted  of  tieing  together  com¬ 
ponents  selected  from  a  limited  as.sortment  available  to  the  engi¬ 
neer.  The  trick  was  to  choose  the  proper  circuit  configuration  and 
the  correct  component  values. 

Today,  the  component  rather  than  the  circuit  is  the  limiting  factor 
in  electronic  equipment  design. 

In  his  department,  “Components  and  Materials’’,  p  74,  Associate 
Editor  Jurgen  keeps  you  up  to  date  on  new  developments  that  can 
mean  the  difference  between  success  and  failure  of  your  most  recent 
de.sign.  Like  most  Electtronics  editors,  Jurgen  is  an  electrical  engi¬ 
neer.  He’s  an  R.P.I.  graduate.  His  professional  life  dates  back  to  1950, 
includes  more  than  three  years  on  our  staff. 


Coming  In  Oiir  January  23  Issue  ... 

ELECTRONIC  ANGLER.  U.S.  Fish  and  Wildlife  Service  fishery 
biologists  needed  a  device  to  aid  them  in  getting  population  data  in 
streams  and  small  rivers  where  nets,  other  collection  aids  can’t  be  used. 

Electronic  Scientist  H.  P.  Dale,  attached  to  the  Service  in  Seattle, 
has  come  up  with  an  electronic  device  which  fulfills  the  requirements. 
Pulsating  d-c  is  passed  through  the  water  from  a  pair  of  electrodes. 
When  fish  enter  the  electric  field  surrounding  the  area,  they  tend  to 
swim  toward  the  positive  electrode.  As  they  get  close,  they  are 
momentarily  stunned  and  are  easily  captured  with  dip  nets.  Process 
is  harmless  to  the  fish. 

COLD  TRANSISTOR.  While  Associate  Editor  Weber  toured  the  Bay- 
side  research  laboratories  of  Sylvania  Electric  Products  recently,  he 
was  fascinated  by  a  new  transistor  that  functioned  normally  while 
immersed  in  a  bath  of  liquid  nitrogen. 

A  few  hundred  questions  later  he  had  the  groundwork  laid  for  his 
article  about  this  new  solid-state  development.  The  device  exploits 
the  properties  of  the  boundary  between  two  crystal  lattice  structures 
of  different  grain  orientation  in  silicon  or  germanium.  Sheet  con¬ 
ductance  at  the  boundary  remains  constant  independent  of  tempera¬ 
ture  changes. 


An  Editorial  Future  for  You? 

THE  NEW  EDITORIAL  FORMAT  we’re  now  using  substantially 
increases  Electtronics’  engineering  feature  article  content.  Accord¬ 
ingly,  openings  now  exist  on  the  staff  for  engineering  editors.  If  you 
have  a  degree  in  electrical  engineering  with  a  concentration  in  elec¬ 
tronics,  a  year  or  so  of  experience  in  our  industry,  an  insatiable 
curiosity  about  new  circuits,  components  and  systems  and  ability 
to  write,  edit  and  report  technical  developments.  Editor  MacDonald 
would  like  to  talk  with  you  about  a  future  on  the  staff  of  this  magazine. 
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THl  MARK  Of  RILIABILITY 


VITREOUS-ENAMEL  ^POWER  RESISTORS 

Sprague's  new  improved  construction  gives  even 
greater  reliability  and  higher  wattage  ratings  to  fa¬ 
mous  Blue  Jacket  miniature  axial  lead  resistors. 

A  look  at  the  small  actual  sizes  illustrated,  em¬ 
phasizes  how  ideal  they  are  for  use  in  miniature 
electronic  equipment  with  either  conventional  wir¬ 
ing  or  printed  wiring  boards. 

Get  complete  data  on  these  dependable  minified 
resistors,  write  for  Engineering  Bulletin  7410. 
TAB-TYPE  BLUE  JACKETS:  For  industrial  applica¬ 
tions,  a  wide  selection  of  wattage  ratings  from  5  to 
218  watts  are  available  in  Sprague’s  famous  Tab- 
Type  Blue  Jacket  close-tolerance,  power-type  wire- 
wound  resistors.  Ideal  for  use  in  radio  transmitters, 
electronic  and  industrial  equipment,  etc.  For  com¬ 
plete  data,  send  for  Engineering  Bulletin  7400A. 


ALL  UNITS 
ACTUAL  SIZE 


/  ^ VVVVV“ 

NEW  SMALLER  SIZE  _ 


INSULATED-SHELL  POWER  RESISTORS 

New  Koolohm  construction  features  include  welded 
leads  and  winding  terminations— Ceron  ceramic- 
insulated  resistance  wire,  wound  on  special  ceramic 
core— multi-layer  non-inductive  windings  or  high 
resistance  value  conventional  windings— sealed,  in¬ 
sulated,  non-porous  ceramic  outer  shells— <jged-on- 
load  to  stabilize  resistance  value. 

You  can  depend  upon  them  to  carry  maximum 
rated  load  for  any  given  physical  size. 

Send  for  Engineering  Bulletin  7300  for  complete 
technical  data. 


ALL  UNITS 
ACTUAL  SIZE 


SPRAGUE  ELECTRIC  COMPANY 


RESISTORS  •  CAPAOTORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS  •  CERAMIC-BASE  PRINTED  NETWORKS 
INTERFERENCE  FILTERS  •  PULSE  NETWORKS  •  HIGH  TEMPERATURE  MAGNET  WIRE  •  PACKAGED  COMPONENT  ASSEMBLIES 


CIRCLE  3  READERS  SERVICE  CARD 
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outputs  for  data  recorder  entry.  Standard  code  is  2,  U,  2,1; 
other  codes  available  on  special  order. 


Write  ttSMf  tM  cMnpItte  Mflnttriiig  iMcKicatlMS 

Electro  InstrumentSy  Inc. 


3540  Aero  Court 
San  Diego  11,  California 
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NOW  Merck  makes 
FOUR  forms  of  ultra-pure 


for  semiconductor  applications 


Merck  Doped  Single  Crystal  Silicon — offers  doped  single  crystals  of  high  quality. 
Yields  of  usable  material  are  reported  to  be  especially  high  when  device  diffusion  tech¬ 
niques  are  used.  Merck  doped  crystals  are  now  available  either  in  n  or  p  types.  Either  type 
of  crystal  can  be  furnished  in  resistivities  of  20  to  SO  ohm  cm.,  SO  to  100  ohm  cm.,  100-300 
ohm  cm.  and  higher.  Minimum  lifetime  for  Merck  doped  crystals — 100  microseconds. 

Merck  Single  Crystal  Silicon — offers  manufacturers  without  floating-zone  equipment 
semiconductor  silicon  of  a  quality  unobtainable  elsewhere.  No  crucible-drawn  crystals  can 
match  the  reliability  of  Merck  single  crystal  material  in  semiconductor  devices.  Merck 
Single  Crystal  Silicon  is  available  with  min.  resistivity  of  1000  ohm  cm.  p  type.  Other 
resistivities  ranging  from  1.0  ohm  cm.  p  or  n  type  up  to  1000  ohm  cm.  will  soon  be 
available. 


Merck  Polycrystalline  Billets — have  not  been  previously  melted  in  quartz,  so  that  no 
contamination  from  this  source  is  possible.  Merck  guarantees  that  single  crystals  drawn 
from  these  billets  will  yield  minimum  resistivities  over  SO  ohm  cm.  for  n  type  material,  and 
over  100  ohm  cm.  for  p  type  material.  Merck  Silicon  Billets  give  clean  melts  with  no  dross 
or  oxides. 


OM«kSte.liK. 


ULTRA-PURK 

SILICON 


—a  product  of  MERCK 


BASE  BORON  CONTENT  BELOW  ONE  ATOM 
OF  BORON  PER  SIX  BILLION  SILICON  ATOMS 


Merck  Polycrystalline  Rods — are  ready  for  zone  melting  as  received  ...  are  ideal  for 
users  with  floating-zone  melting  equipment.  Merck  Polycrystalline  Rods  (8^4  to  lOVi  inches 
long  and  18  to  20  mm.  diameter — smaller  diameters  on  special  order)  yield  more  usable 
material.  In  float-zone  refining  one  can  obtain  minimum  resistivities  of  100  ohm  cm. 
p  type  with  minimum  lifetime  of  200  microseconds. 


For  additional  information  on  specific  applications  and  processes,  write 
Merck  &  Co.,  Inc.,  Electronic  Chemicals  Division,  Dept.  E-1,  Rahway,  N.  /. 
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New  Humphrey  dual-rate  gyros 
do  the  work  of  two  units 


Now  important  reductions  in  the  space  required  for  instru¬ 
ment  and  control  packages  can  be  made  with  the  introduction 
of  a  new  Humphrey  rate  gyro  that  replaces  two  ordinary  gyros. 
The  new  design  utilizes  a  single  motor  to  drive  two  separate 
wheels  in  one  unit.  With  this  new  development,  it  is  possible 
to  measure  rates  about  two  different  axes  with  an  RG-18 
Series  Gyro  or  cover  two  different  rate  ranges  about  the  same 
axis  with  a  single  RG-20  Series  instrument. 

RG-18  gyros  should  hnd  widespread  use  for  applications 
now  requiring  two  instruments.  For  example,  one  unit  could 
be  used  to  measure  both  pitch  and  yaw.  The  RG-20  Series, 
with  its  two  different  rate  ranges,  may  be  applied  to  instru¬ 
mentation  systems  where  greater  accuracy  is  required.  For 
example,  a  single  unit  can  be  furnished  to  cover  the  rate 
ranges  from  0—20  degrees/second  and  from  0—200  de¬ 
grees/second.  In  effect,  you  expand  the  dynamic  range  of 
your  instrumentation  system  from  100  to  1  to  500  to  1.  This 
expanded  scale  gives  you  far  greater  accuracy. 


The  new  rate  gyros  are  built  with  two  independent  pick- 
offs— one  for  each  axis  or  one  for  each  range.  They  meet 
tough  environmental  conditions,  such  as  temperature  from 
— 65®F  to  180°F  while  operating,  relative  humidity  100%, 
unlimited  altitude  and  excellent  resistance  to  acceleration,  vibra¬ 
tion  and  shock.  Phone  or  write  today  and  let  the  kind  of  engi¬ 
neering  that  developed  these  new  dual-rate  gyros  go  to  work 
for  you. 


ELECTRO -MECHANICAL  INSTRUMENTS 


DEPT.  E-19,  2805  CANON  STREET 
SAN  DIEGO,  CALIFORNIA 


FOR  COMPLETE  SYSTEMS,  SPECIFY  HUMPHREY 
GYROSCOPES,  ACCELEROMETERS.  POTENTIOMETERS 
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BELL  TELEPHONE  LABORATORIES 


How  to  save  77  years 


The  boy  Galileo  sat  in  the  sanctuary  of 
Pisa’s  great  cathedral,  observing  the  movement 
of  a  lamp  which  had  been  set  swinging  by  a 
sudden  gusty  draft.  The  chain  by  which  it  was 
susp>ended  from  the  high  ceiling  was  of  such  a 
length  that  the  arcs  decreased  but  slowly.  Strange 
thing,  though.  No  matter  how  far  the  pendulum 
swung,  its  movement  consumed  the  same  time. 
Galileo  made  a  note  of  that.  The  year  was  1581. 


The  old  man  sat  at  his  writing  desk,  sixty 
"ears  and  a  thousand  disputes  later,  writing  down 
a  new  theory.  The  regularity  of  a  swinging  pen¬ 
dulum  might  be  combined  with  a  spring 
mechanism  to  improve  the  unreliable  clocks  of 
that  day.  So  Galileo  scribbled  on,  and  did  nothing 
more  about  it.  A  number  of  years  arfter  his  death 
Huygens  took  the  notes  and  invented  the  pen¬ 
dulum  clock.  Seventy~seven  years  had  elapsed  since  the 
boy  made  the  observation  upon  which  it  was  baud! 


The  creative  thinker  today  still  need  not 
have  a  specific  use  in  mind  when,  by  equation  or 
formula,  he  branches  off  from  the  accepted  to  the 
hitherto  unknown.  The  classic  invention  of  this 
decade,  the  transistor,  evolved  in  the  Bell  Tele¬ 
phone  Laboratories  as  scientists  sought  a  deeper 
understanding  of  semiconductors.  On  the  other 
hand,  another  great  invention,  the  feedback  am¬ 
plifier,  came  from  the  acutely  creative  mind  of 
one  Bell  engineer  faced  with  a  specific  problem. 


Current  Bell  Laboratories  activities — in  such 
areas  as  data  transmission,  radar  and  submarine 
cable  development — call  for  the  coordinated 
efforts  of  all  types  of  thinkers  and  all  types  of 
approaches.  One  type  complements  another. 

Today,  seventy-seven  years  would  not  have 
elapsed  between  the  swinging  lamp  and  the 
swinging  clock  pendulum — certainly  not  at  Bell 
Labs,  where  ideas,  though  not  rushed,  are  care¬ 
fully  advanced  toward  fruitful  application  in 
national  defense,  industry  and  communications. 
An  important  part  of  this  harvest  is  the  efficiency 
of  America’s  telephone  service,  unequalled  any¬ 
where  else  in  the  world. 


WORLD  CENTER  OF  COMMUNICATIONS  RESEARCH  AND  DEVELOPMENT 


/  ’ 


WHITE  ALICE 


POLE  VAULT 


TEXAS  TOWERS 


EIMAC  KLYSTRONS  performance  proved 
In  original  Tropo-Scatter  systems 


Eimac  klystrons  are  used  in  nearly  every  major  military  and 
Commercial  tropo>scatter  system  in  the  world.  The  list  is  impres¬ 
sive:  Pole  Vault,  Texas  Towers,  Dew  Line,  White  Alice,  SAGE, 
NATO,  Florida-Cuba  TV,  and  numerous  commercial  networks. 
They  have  been  selected  for  systems  from  Norway  to  North 
Africa,  from  the  Arctic  Circle  to  the  Andes,  from  the  United 
States  to  the  Far  East. 

In  most  of  these  systems  Eimac  klystrons  are  used  exclusively. 
The  reason  is  simple:  Eimac-pioneered  external-cavity  klystrons 
make  it  possible  to  generate  high  power  at  ultra-high  frequen¬ 
cies  simply,  reliably  and  at  low  cost.  With  the  Eimac  external- 
cavity  system,  tuning  cavities,  couplers  and  magnetic  circuitry 
are  all  external  to  and  separate  from  the  tube.  This  permits  ex¬ 


ceptionally  wide  tuning  range  and  simplifies  equipment  design. 
Cost  is  lowered  because  this  external  circuitry  is  a  permanent 
part  of  the  transmitter  and  is  not  repurchased  when  tubes  are 
replaced. 

The  reliability  of  these  high-performance  devices  is  excep¬ 
tional.  Some  of  the  original  Eimac  klystrons  installed  in  Project 
Pole  Vault— the  first  major  tropo-scatter  network  ever  estab¬ 
lished -^are  still  going  strong  with  more  than  25,000  hours  of  air 
time  logged  to  their  credit. 

Eimac  manufactures  a  complete  line  of  amplifier  and  pulse 
klystrons  covering  the  most  important  areas  of  the  UHF  spec¬ 
trum.  Write  our  Application  Engineering  Department  for  specific 
information. 


Cable  address 
EIMAC 
San  Carlos 
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BUSINESS  THIS  WEEK 


ELECTRONICS  NEWSLETTER 

AIRBORNE  EARLY-WARNING  data  system  for 
Navy’s  Bureau  of  Aeronautics  is  scheduled  for 
early  flight  tests.  System,  developed  by  Litton 
Industries,  is  designed  to  cut  drastically  time  of 
interception  of  airborne  targets  and  to  reduce 
chance  of  human  error  in  threat  evaluation.  Self- 
contained  data-processing  unit  performs  threat 
evaluation  and  vectoring  calculations  almost  in¬ 
stantaneously.  Information  is  displayed  auto¬ 
matically  so  crew  can  track  target,  direct  inter¬ 
ception  and  communicate  with  ship  and  shore. 

NEW  CHECKOUT  AND  LAUNCHING  SYSTEM 
for  Atlas  is  being  installed  at  Vandenberg  AFB 
near  Los  Angeles.  RCA  Defense  Electronic  Prod¬ 
ucts  developed  the  system  under  subcontract  to 
Convair  Astronautics.  Several  U.  S.  launching 
sites  are  expected  eventually  to  be  equipped  with 
the  new  electronic  system.  Firm  says  it  will  help 
make  Atlas  ready  for  firing  “virtually  immedi¬ 
ately  after  a  warning  of  impending  enemy  attack.” 

U.  S.-EURATOM  10-year  power  reactor  R&D  pro¬ 
gram  will  spend  $100  million  in  its  first  five  years, 
with  funds  for  the  second  five  years  expected  to 
be  of  the  same  order  of  magnitude.  Improved  in¬ 
strumentation  is  one  goal  of  R&D  that  will  go  on 
before  and  after  the  selection  of  reactor  projects. 

Moscow  report  says  Soviet  scientists  are  designing 
programmed  control  system  for  multistand  steel 
mills  able  to  roll  steel  at  a  speed  of  60  to  75  miles 
per  hour. 

INDUSTRIAL  INSTRUMENTATION  OUTLOOK 
for  1959  is  one  of  increased  activity,  although 
there  are  “no  straws  in  the  wind”  to  indicate  that 
sales  will  match  peak  1956-1957  levels.  So  says 
Henry  F.  Dever,  vice  president  of  Minneapolis- 
Honeywell  Regulator  Co.  He  sees  continuing 
trend  through  industry  toward  more  complete  and 
centralized  operational  control,  which  means  new 
concepts  and  techniques  and  new  forms  of  instru¬ 
mentation. 

NEW  METHOD  FOR  COATING  electron-tube  cath¬ 
odes  which  bonds  a  skin-tight  film  onto  the  nickel 
alloy  sleeve  is  being  used  by  Sylvania.  Firm  says 
“Sarong”  method  improves  tube  uniformity  and 
efficiency,  and  will  be  used  first  in  tv  tuners. 

Phototransistor  serving  as  wide-range  pyrometer 
for  inspection  of  parts  of  operating  electron  tubes 
is  used  by  Philips.  Lowest  measurable  tempera¬ 
ture,  determined  by  signal-to-noise  ratio,  is  200  C. 

SERGEANT  surface-to-surface  missile  enters  de¬ 
velopmental  hardware  stage  with  awarding  of 
Army  contracts  totaling  about  $22  million  to 
Sperry  Utah  Engineering  Laboratory,  Salt  Lake 
City,  division  of  Sperry  Rand  Corp. 


TEMPERATURE  CONTROL  SYSTEM  for  Tacan 
aboard  F-86F  Sabrejet  will  determine  the  amount 
of  cooling  available  in  the  air  supplied  to  the 
Tacan  compartment  rather  than  sensing  tempera¬ 
ture  alone.  United  Control  Corp.,  Seattle,  has 
received  contract  from  North  American  Aviation 
believed  in  excess  of  $500,000  for  systems  for 
1,100  planes.  Multichannel  transistorized  con¬ 
troller  and  two  cooling-effect  detectors  are  said 
to  prolong  Tacan  life  by  maintaining  constant 
temperature  and  to  conserve  air  used  for  cooling 
other  systems. 

HELICOPTER  SKYHOOK  for  8,000-ft  vertical  wire 
antenna  is  used  by  Air  Force  Cambridge  Research 
Center  and  Lightning  and  Transients  Research, 
Inc.,  in  simulating  vlf  signals  of  lightning  dis¬ 
charges.  Energized  by  transmitter  delivering 
3,000,000-volt  pulses,  the  25  kc  signals  were  easily 
detected  70  miles  away,  had  estimated  range  of 
700  miles. 

Soviets  are  reportedly  developing  long  distance 
waveguides  to  link  cities  with  hundreds  of  thou¬ 
sands  of  channels  for  telephone  and  broadcast  use. 

SIMULATED  NUCLEAR  POWER  PLANT  will  be 
installed  next  July  by  Elliott  Brothers  of  London 
at  the  300  mw  Berkeley  nuclear  power  station. 
Gear  comprises  main  control  desk,  analog  com¬ 
puter  cabinet  housing  70  drift-corrected  d-c 
amplifiers  and  10  servo  multipliers,  and  two 
wall-mounting  boiler  panels.  System  simulates 
graphite-moderated,  gas-cooled,  natural  uranium- 
filled  reactor  with  .steam-raising  and  power  gen¬ 
erator  side  of  six  boilers,  multiple  heat  exchangers 
and  blowers  supplying  two  turbo-alternators  on 
dual  pressure  cycle. 

Inventions  and  Contributions  Board  has  been  set 
up  by  National  Aeronautics  and  Space  Adminis¬ 
tration.  Job:  Recommend  rewarding  inventors  or 
waiving  U.S.  title  to  inventions  made  during 
NASA  contract  work. 

AIR  FORCE  has  asked  Battelle  Memorial  Institute, 
Columbus,  O.,  to  develop  a  simple  totalizing  re¬ 
corder-computer  that  could  be  installed  in  a  jet 
engine  to  predict  engine  failure  and  malfunction. 
Study  is  sponsored  by  Wright  Air  Development 
Center,  is  being  conducted  at  Lockbourne  AFB. 

INTEGRATED  ANTENNA  SYSTEM  for  all  com¬ 
munications  components  aboard  the  2,000-mph 
F-108  interceptor  is  being  designed  and  built  by 
Electronic  Specialty  Co.,  Los  Angeles. 

PULSE  RADAR  CLINOMETER  measures  height  of 
clouds  from  about  220  to  2,000  ft  with  an  accu¬ 
racy  of  about  10  ft  at  Ruzyne  Air  Field  in  Prague, 
Czechoslovakia.  Instrument  is  supplemented  by 
remote  control  device  and  recorder. 
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Whatever  you  need  In  silver  you  can  find  at  the 

HANDY  A  HARMAN  SILVER  SUPERMARKET 


•  Fine  Silver  (wire,  strip  and  foil) 

•  Silver  Anodes  and  Grain  for  plating 

•  Silver  Contact  Alloys 

•  Silver  Powders 

•  Silver  Flake  and  Paint 

•  Silver  Brazing  Alloys 

•  Silver  Electronic  Solders 

•  Silver  Sintered  Metals 

•  Solder-Flushed  Silver  Alloys 

•  Silver  Chloride  and  Oxide 

•  Coin  Silver  (wire  and  strip) 

•  Silver  Bi-Metals 

•  Gold,  Platinum  and  other  precious 
metals  also  available  in  every  form 
you  need 


Special  today — and  every  day — 
silver  in  every  form  and  gnde 
you  can  name.  By  the  ounce,  inch, 
foot,  and  every  other  measure 
known  to  man. 


All  are  of  the  consistent  quality 
that  has  made— and  kept— Handy 
&  Harman  first  in  the  manufac¬ 
ture  and  development  of  silver 
and  silver  alloys  for  industry. 


At  the  right  are  some  of  the 
general  forms  of  silver  made  by 
Handy  &  Harman  (what  you  don’t 
see,  ask  for) : 


Fine  Silver . Bulletin  A-1 

Silver-Copper  Alloys  .  .  Bulletin  A-2 
Silver-Magnesium-Nickel  Bulletin  A-3 
Silver  Conductive  Coatings  Bulletin  A-4 
Silver  Powder  and  Flake  .  Bulletin  A-5 


VISIT  OUR  BOOK 
DEPARTMENT 


We  have  five  Technical  Bulletins  giv¬ 
ing  engineering  data  on  the  properties 
and  forms  of  Handy  &  Harman  Silver 
Alloys.  We  would  like  you  to  have 
any  or  all  of  those  that  particularly 
interest  you.  Your  request,  by  num¬ 
ber,  will  receive  prompt  attention. 
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Yovr  NOL^I  Source  of  Supply  and  Authority  on  Precious  Metal  Alloys 


HANDY  &  HARMAN 

0*t—rml  MI  Fuffon  w«w  r»Ht  3M,  N.  Y. 


ffrrr 


r-' 


f/mw 


Typical 


m/xsec 


Maximum 


1 8  mpsec 


SPRAGUE  COMPONENTS: 

TRANSISTORS  •  CAPACITORS  •  RESISTORS 
MAGNETIC  COMPONENTS  •  INTERFERENCE  FILTERS 
PULSE  NETWORKS  •  HIGH  TEMPERATURE  MAGNET 
WIRE  •  CERAMIC-BASE  PRINTED  NETWORKS 
PACKAGED  COMPONENT  ASSEMBLIES 


Sprague  micro-alloy,  micro-alloy  dif used-base,  and  surface  barrier  transistors  are  fully 
licensed  under  Philco  patents.  All  Sprague  and  Philco  transistors  having  the  same 
type  numbers  are  manufactured  to  the  same  specifications  and  are  fully  interchangeable- 


This  table  tells  the  Story.  Sprague  Type  2N501  germanium  micro-alloy  diffused-base 
transistors  are  the  fastest  mass-produced  transistors  available  anywhere!  They  are 
unexcelled  for  high-speed  computer  applications.  The  ultra-low  rise,  storage,  and 
fall  time  cannot  be  matched  by  any  other  transistor. 

Ultra-precise  process  control  in  manufacture  results  in  superb  and  consistent  high 
quality.  The  basic  electrochemical  process  of  fabrication  takes  the  guesswork  out  of 
transistor  manufacturing.  The  result  is  outstanding  uniformity  of  product. 

Because  of  the  electrochemical  process,  Sprague  is  able  to  fabricate  a  graded-base 
transistor  with  no  intrinsic  base  region.  The  Type  2N501  can  thus  maintain  its  super 
high-speed  switching  characteristics  right  down  to  its  saturation  voltage,  providing  all 
the  advantages  of  direct-coupled  circuitry  with  no  impairment  of  switching  speeds. 

Type  2N301  Transistors  are  available  from  Sprague  now  at  extremely  reasonable 
prices.  They  are  transistors  you  can  use  today!  You  need  not  delay  your  development 
work  for  the  future  when  you  design  high-speed  switching  circuits  with  Type  2N501 
Micro-Alloy  Diffused-Base  Transistors. 

Write  for  complete  engineering  data  sheet  to  the  Technical  Literature  Section, 
Sprague  Electric  Company,  35  Marshall  Street,  North  Adams,  Massachusetts. 


Also  available  as  special  type  2N501A  for 
100°  C.  maximum  storage  and 
junction  temperatures. 


In  circuit  with  current  gain  af  10  and  voltage  turnoff. 


new  transistors  from  S 


raoue* 


SUPER 


HIGH 


SPEED 


TRANSISTORS 


SWITCHING 


TYPE 


2N501 
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WEINSCHEL 


PRECISION  COAXIAL 

s _ 

T _ 


P _ 

ATTENUATORS 


DC  to  1  KMC 

ACCURACY  (at  DC) 

1  to  5  db:  .02  db 
6  to  10  db:  .05  db 
20  to  50  db:  .10  db 

RF  CALIBRATION  ACCURACY 


1  to  30  db:  .1  db 
40  to  50  db:  .2  db 

We  supply  inilividiial 
rulibrulions  at  400 
and  1000  MC  ond.  upon 

request,  at  other  frequencies. 

ATTENUATION  RANGE 

2  drums,  0-60  db  in  1  db  steps 

MODKI.  fit  ^ 

3  drums,  0-61  db  in  .1  db  steps 

.MODKL  flit)  ^ 

3  drums,  O-MO  db  in  1  db  steps 


Impedance-50  ohms 
ConnectorS'Female  Type  N 
LiiiK  Icrm  repcaluliilil.v  and 
a»r>iiri'fl  <|iialily  are  a  result  of  our 
a'\|M‘ri«‘liri‘  in  making  coaxial  attenuators 
with  our  own  stable  film  resistors 
i>iiiri-  1947.  Our  facilities  for  allfiiualor 
s’aliltralion  are  the  accurate 

i'acililiesi  available  commercially, 


Weinschel  Fixed  Coaxial  Attenuators 
cover  the  I  r(‘(|iii>ncy  ran|Cc  of  I)(l  to 

^  12  KMC. 


Write  for  complete  cotolog, 
specifying  frequency  ronge 
of  interest 


Weinschel  Engineering 

KENSINGTON,  MARYLAND 
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Missiles  and  electronics  contractors  for  Army  Ordnance  will  be  put 
through  a  wringer  under  a  new  Ordnance  “value  analysis”  program  aimed 
to  cut  procurement  costs. 

An  Ordnance  team  of  engineers  and  auditors  is  inspecting  contractor 
plants  to  seek  new  ways  of  reducing  expenses.  The  inspectors  check 
whether  contractors  can  substitute  less  costly  materials  in  performance 
of  a  contract;  whether,  in  the  transition  to  more  advanced  missile  projects, 
the  contractor  can  use  surplus  material  left  over  from  a  preceding  weapon 
project;  and  determine,  in  general,  how  to  cut  production  costs. 

The  program  is  patterned  after  a  “value  analysis”  technique  pioneered 
by  General  Electric’s  purchasing  department  a  decade  or  so  ago.  In 
essence,  program  involves  a  study  of  material  costs  and  their  relation 
to  the  material’s  function.  If  it’s  decided  the  end  product’s  function  is 
not  substantially  improved  by  addition  of  a  certain  material,  engineering 
changes  will  be  made  to  eliminate  what  inspectors  consider  “luxury”  costs. 

Two  missile  plants  have  already  been  inspected  by  Ordnance’s  “value 
analysis”  team.  As  a  result,  several  engineering  change  orders  have  been 
issued  on  the  projects  involved.  In  one  case  the  inspectors  challenged 
the  need  for  an  extremely  .smooth  finish  on  a  missile  part.  They  said  the 
extreme  finish  specifications — and  the  added  costs  involved — “added 
nothing  to  the  (part’s)  function.”  So  the  specs  were  changed. 

•  An  upheaval  in  Pentagon  research  and  development  administration 
seems  likely  in  the  wake  of  Herbert  York’s  appointment  to  the  post 
of  Director  of  Defense  Research  and  Engineering.  York,  a  prominent 
nuclear  physicist  and  most  recently  chief  scientist  for  the  Pentagon’s 
Advanced  Research  Projects  Agency,  fills  the  new  post  established 
by  congress  in  the  recent  Defense  Dept.  Reorganization  Law. 

The  new  director  has  power  to  “supervise”  all  military  R&D  work 
and  to  “direct  and  control”  projects  which  the  Secy,  of  Defense  deter¬ 
mines  need  “centralized  management.” 

The  upheaval  will  come  as  York  tries  to  cut  through  the  maze  of 
Pentagon  bureaucracy  surrounding  military  R&D  projects.  On 
paper,  he  has  authority  to  pull  the  strings  on  each  of  the  military 
services  in  all  their  R&D  functions.  Most  details  of  York’s  operation 
have  yet  to  be  ironed  out,  however.  The  services  will  continue  to 
fight  efforts  to  take  away  their  powers. 

Presumably,  though,  York  will  have  the  power  to  allocate  funds, 
to  approve  contractor  selections,  to  initiate  projects,  and  to  assign 
them  to  individual  services.  And  presumably  this  authority  will  run 
the  gamut  of  military  R&D— electronics,  missiles  and  space  work. 

The  position  of  William  M.  Holaday,  the  missiles  czar  who  never 
really  became  a  czar,  is  being  abolished.  His  38-man  staff  will  be 
absorbed  by  York’s  new  shop. 

The  position  of  ARP  A,  the  Pentagon’s  year-old  agency  for  directing 
military  space  projects,  is  very  much  up  in  the  air.  Theoretically, 
ARP  A  activities  fall  under  York’s  new  office.  But  ARPA  Director 
Roy  W.  Johnson,  a  former  GE  vice  president  and  York’s  former 
Pentagon  boss,  continues  to  report  to  Defense  Secy.  McElroy. 

Most  ob.servers  expect  ARPA  to  wither  on  the  vine.  York’s  new 
office  will  wind  up  as  the  top-level  office  for  running  all  military 
R&D,  but  actual  administration  of  most  projects  will  still  be  farmed 
out  to  the  individual  services  and  their  contractors. 
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New  manufacturing  techniques 
increase  rugged  ness  for  rough 
service  appiications. 


Designed  to  withstand  severe  conditions  of  shock  and  vibration,  the  new 
Clevite  ruggedized  diode  offers,  in  addition  to  the  well  known  electrical 
advantages  of  gold-bonded  diodes,  a  new  high  in  mechanical  strength. 

For  installation  with  automatic  assembly  equipment,  for  missiles,  or 
other  applications  in  which  high  values  of  acceleration  are  encountered, 
for  all  your  diode  needs,  specify  Clevite 


Clevite  data  on  request. 


OTHSR  CLBVITB  OlVISIONSt 

Clevite  Graphite  Bronze  •  Brush  Instruments  •  Clevite 
Electronic  Components  *  Clevite  Harris  Products  • 
Clevite  Ltd.  •  Clevite  Ordnance  •  Clevite  Research  Center 
Texas  Division  •  Intermetall  G.m.b.H. 


A  DIVISION  OP 


i 


a 


t 
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Design  better  products  with 


These  miniature  capacitors  made  by  Gudeman 
Company  for  filter,  by-pass  and  blocking  serv¬ 
ice,  are  impregnated  with  silicone  fluids  to 
decrease  electrical  losses  and  increase  permis¬ 
sible  operating  temperatures.  Designed  to  meet 
all  specifications  of  characteristic  “K"  MIL- 
C-25A,  they  have  an  operating  temperature 
range  of  — 55  to  125  C. 


TYPICAL  DIELECTRIC  PROPERTIES 
OF  200  FLUID,  100  CSTK. 


Propvrty  —55  C 

Temperature 
23  C 

200  C 

Dielectric  Constant, 

1.0  kcs. .  3.1 

2.7 

2.3 

0.1  mcs. _ ...  3.1 

2.7 

2.3 

Dissipation  Factor, 

1.0  kcs .  0.0005 

0.00004 

0.001 

0.1  mcs. .  0.0002 

0.00001 

0.0003 

Resistivity,  ohm-cm.  10x10" 

2.0x10" 

1.0x10'* 

Electric  Strength, 
dc,  20  mil  gap 

v/mil  .  700 

650 

550 

A9  a  liquid  dielectric  and  coolant  for  electronic  components 
and  assemblies,  Dow  Corning  200  Fluid  aids  miniaturization 
and  makes  higher  temperature  operation  possible.  For 
example,  paper  capacitors  impregnated  with  200  Fluid  have 
almost  constant  capacitance  over  an  extremely  wide  temper¬ 
ature  range  . . .  help  assure  reliable  equipment  performance. 
Heat  stable  electrical  grade  Dow  Corning  200  Fluids  show 
little  change  in  electrical  and  physical  properties  over  a  wide 
range  of  frequencies  and  environmental  conditions.  Avail¬ 
able  in  20,  50,  100,  500  and  1000  centistokes  viscosity  grades, 
they  are  finding  growing  use  as  a  means  of  increasing  the 
reliability  of  capacitors,  transformers,  filter  networks  and 
other  electronic  devices. 


»vi#  Oorning  corporation 

MIDI-AND.  MICHIOAN 
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DOW  CORNING  200  FLUIDS 

.  .  .  ASSURE  ADDED  RELIABILITY  AT  EXTREME  TEMPERATURES 


/ 


LAMINATES 
E 


HIGH  ARC 
RESISTANCE, 
STRENGTH 


Dow  Coming  Silicone  Dielectrics 


Silicone-glass  laminates  are 
easily  molded  into  one-piece  core 
and  flange  structures.  Strong 
even  at  flange  joints,  they  are 
lightweight  and  moisture-resist¬ 
ant,  retain  excelient  physical  and 
dielectric  properties  at  250  C. 
Finished  shapes  are  available 
from  leading  iaminators. 
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SILICONE  VARNISH  MAKES  MOTORS 
TOUGHER,  MORE  DEPENDABLE 


For  further  information  on  these  products, write  Dept.  4813 


ELECTRONICS  —  Jonuory  16,  1959 


Dipped  or  impregnated  with  Dow  Corning 
997  Varnish,  the  insulating  components  of 
motors,  servos,  generators,  transformers  and 
other  assemblies  are  bonded  into  an  inte¬ 
grated  moisture  resistant  insulation  system 
with  high  dielectric  strength.  This  silicone 
varnish  combined  with  other  silicone  com¬ 
ponents  permits  operating  temperatures  up 
to  250  C  . . .  protects  against  moisture,  many 
chemicals  and  corrosive  atmospheres. 

CIRCLE  10*  READERS  SERVICE  CARD 


AiRsMordi  miniolur*  moloft  for  S-S2A  Bombor. 


SILASTIC  PROTECTS 
ELECTRONIC  “PACKAGES” 


Silastic®  the  Dow  Coming  silicone  rubber, 
remains  resilient  from  —70  to  250  C,  has 
excellent  dielectric  strength  and  offers  super¬ 
ior  resistance  to  moisture,  ozone,  corona  and 
corrosive  atmospheres.  Available  in  many 
forms,  including  molded  parts,  extrusions, 
tapes,  sheets  and  pastes.  Silastic  is  ideal  for 
insulating,  sealing  and  cushioning  delicate 
electrical  and  electronic  equipment. 
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Elactronic  "Pockoga"  on  0.48  by  Emarson  Elactric. 


TWICE  ACTUAL  SIZE 


CONFORMS  TO 

IVIIL"^#"3767/4  Called  out  in 

MIL-T-21200  (ASe  1958)  Suppl.1  May  1 958 


PRICE 

Be  sure  to  get 
our  price  on 
these  connectors. 
Any  quantity. 

FOR  FULL  INFORMATION 

Call  or  write  Wm.  H.  McGee,  Vice 
President— Sales.  OSborne  5  6611 
(Suburban  Philadelphia) 


The  above  new  spec  which  calls  for  grounding  blade  for  safety  on  electric  connec¬ 
tors,  need  not  cause  you  delay  in  approval  of  your  equipment  by  the  military.  These 
connectors  are  available  for  either  original  equipment  or  changeover. 


COMPLETE  CABLE  ASSEMBLY  AVAILABLE 

We  can  supply  these  connectors  with  or  without  the  cabling  of  your 
choice  (also  strain  relief  bushings).  Here  are  a  ^  of  the  cables 
available.  They  conform  to  MIL-C'3432A. 

CO-OS  LOF(3/  18)SJ03«0  CO-03  MGF(3/ 18)0330 

CO-03  A6F(3/ 18)0265  CO-03  HOF(3/ 16)0425 

BECAUSl  Wl  BUY  CABLE  IH  QUAMTITY  YOU  SAVE! 


Aviawi 


CORPORATION 


ip  - 

^HORSHAM,  PA. 
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FINANCIAL  ROUNDUP 

More  King-Size  Mergers 


King-size  mergers  in  the  electron¬ 
ics  industry  are  increasing,  as  pre¬ 
viously  indicated  (Electronics, 
p  6,  Nov.  28,  1958). 

Latest  is  proposed  merger  of 
Texas  Instruments  with  Metals  & 
Controls  Corp.  of  Attleboro,  Mass., 
recently  approved  by  directors  of 
two  firms. 

TI  estimates  1958  sales  of  plus 
$90  million,  while  M&C  expects 
$45  million.  Former  has  7,500  em¬ 
ployees — latter,  3,000. 

Texas  firm,  which  has  3,256,988 
common  shares  outstanding,  is  giv¬ 
ing  about  1/6  stock  interest  for  the 
922,647  M&C  shares  outstanding. 
M&C  shareholders  will  be  offered 
choice  of  3/4s  of  a  share  of  TI  for 
each  M&C  share;  or  8/ 10s  of  a 
share  of  TI  convertible  preferred 
and  4 /10s  of  a  share  of  common. 

The  exchange  of  shares  would 
give  TI  a  growth  situation  in  the 
nucleonics  field,  facilities  for  man¬ 
ufacture  of  clad  metals  used  for 
its  semiconductors,  and  an  indus¬ 
trial  controls  division. 

Three  major  parts  of  the  Attle¬ 
boro  operation  are:  M&C  Nuclear, 
Inc. — a  subsidiary;  the  General 
Plate  Division  and  the  Spencer  Di¬ 
vision  (formerly  Spencer  Thermo¬ 
stat  Division). 

Growth  of  the  nuclear  subsidi¬ 
ary,  which  makes  nuclear  fuel 
cores,  has  been  impressive.  Num¬ 
ber  of  employees  rose  from  190  to 
664  in  1957  and  recently  topped 
1,000. 

•  Northrop  Aircraft  readies  for 
change  in  firm  name  to  Northrop 
Corporation.  Change  is  being 
made  because  of  company’s  growth 
in  new  areas  like  guided  missile 
electronic  instruments  and  sys¬ 
tems,  target  drones  and  space  re¬ 
search.  Pacific  Mercury  Television 
changes  name  to  Pacific  Mercury 
Electronics.  Pacific  Mercury,  form¬ 
erly  a  tv  set  specialist,  now  has  a 
broad  line  of  electronic  products 
on  the  market. 

•  Dun  &  Bradstreet,  nationwide 
credit  information  firm,  mails  an¬ 
nual  request  for  financial  state¬ 
ments  which  will  become  part  of 


D&B  credit  reports  to  nearly  three 
million  businesses.  Credit  firm 
points  out  business  men  can  help 
establish  or  maintain  their  credit 
rating  by  returning  statements 
promptly. 

•  Stock  issues  of  small  electron¬ 
ics  firms  are  selling  rapidly,  under¬ 
writers  report.  Recent  issues  of 
Ferro  Dynamics  and  Narda  Ultra¬ 
sonics  stocks  were  quickly  sold 
out. 


OVER  THE  COUNTER 


WEEK  ENDING 


1958  BIDS 

COMMON  Dec.  24 

Jan.  2 

LDW 

HIGH 

STOCKS  1 

BID 

BIO  ASKED 

334 

2032 

Ac*«stica  Assacs 

2032 

2334 

254* 

3 

Aivaace  laiastries 

3 

27* 

334 

BLR 

63* 

Aeraaas 

6I4 

63* 

7 

20»t 

33 

Anar  Kas  1  Da« 

36 

36 

397/B 

1634 

2434 

AMP  lac 

2134 

2134 

254* 

17H 

69 

Aaigei 

5734 

61 

67 

SIR 

IS 

Ap^’8  Sci  PriRcat 

8 

74* 

1034 

IMi 

87* 

Aviea,  A 

87* 

834 

97/* 

634 

24 

Bairi-Ataaiic 

2234 

2234 

253* 

934 

133* 

Baraty 

134* 

134* 

1434 

M4 

9 

Caka  Elactraaics 

67* 

634 

77/* 

11 

2232 

Callias  RaBia,  A 

2234 

2234 

244* 

10V4 

22>4 

Callias  RaBia,  B 

2234 

2234 

244i 

4 

7 

Cralf  Systaais 

634 

64* 

734 

30 

5034 

Dictagkaae 

48 

48 

517/* 

17H 

254* 

Eastara  IMastries 

2134 

2134 

23 

2234 

29 

Eital-McCallaaik 

29 

2834 

313* 

lOLR 

21 

Elactra  lastr 

23'/4 

25 

27% 

34 

49 

Elaetraaic  Asiacs 

49 

5034 

5834 

5 

11 

Elactraalc  Ras'rck 

11 

IIV4 

147/* 

8V2 

1244 

Elaetraaic  Spac  Ca 

124* 

1234 

137/* 

15V4 

4934 

Egsea,  lac 

41 

4134 

463* 

5V* 

94* 

Eria  Rasistar 

834 

834 

934 

10 

1734 

Fisekar  1  Partar 

151 4 

1534 

17 

3634 

SO 

Faikara 

SO 

SO 

5632 

5Vi 

1034 

6-L  Elactraaics 

10 

10 

111.4 

12 

27 

Giaaaiai 

2434 

25 

304* 

30 

3932 

Hawlatt-PackarB 

3934 

3974 

4212 

2314 

48 

Hi|k  Valtaf*  Eai 

4732 

48 

5234 

134 

3 

Hycaa  M(] 

234 

27,* 

334 

1‘R 

53i 

laBastra  fraai'tar 

234 

27/* 

34* 

132 

4I4 

iarralB 

344 

344 

44* 

21 

30 

B.  S.  KaaaaBy 

2834 

2634 

297* 

334 

29 

Lak  Far  El’traaics 

29 

2634 

307/* 

19>4 

28 

LeaBs  A  Nartkrap 

28 

2744 

X3i 

2 

33* 

Laatraaics 

134 

m 

24* 

5 

183* 

Liag  Elactraaics 

1734 

17H 

1844 

16 

22 

Mxklatt  Laks 

2034 

2OV2 

2234 

334 

8I4 

MaiNttic  Anplifiers  8I/4 

81,4 

93* 

2% 

432 

Maiaatici,  lac 

37* 

344 

434 

4H 

12 

W.  L.  Maasaa 

11 

104* 

124* 

lOH 

29 

Micrawa**  Asiacs 

29 

3034 

3332 

5V4 

1144 

MiBwastara  lastr 

1134 

117/* 

133* 

1311 

7 

Maaairaai  Pracis'a 

7 

644 

77* 

33R 

734 

NarBa  Micrawava 

73* 

73* 

77/* 

944 

16 

Natiaaal  Caiapaay 

16 

1544 

1732 

1434 

56 

Naclaar  Ckicaga 

28 

3134 

344* 

14V2 

29»4 

OrraBia  laBastrias 

2934 

2744 

3144 

4V2 

7H 

Pacific  Marcary,  A 

7 

74* 

87/* 

lOVR 

2734 

PackarB-Bell 

2734 

2734 

307/* 

4V4 

94* 

Paaallit,  lac 

834 

844 

10 

21 

534* 

Parkia-Elaier 

5334 

52 

5732 

113* 

1934 

RaBiatiaa,  A 

16 

163* 

183* 

23* 

74* 

Raeyes  SaaaBcratt 

63l 

634 

73* 

13 

3234 

SaaBcrs  Assaciatas 

28 

2834 

3234 

7 

12 

SaaaBScrikar 

151 4 

16 

1744 

2234 

40 

Spraiaa  Elactric 

40 

3934 

4334 

26 

35 

Taylar  lastraaiaats 

35 

3434 

3814 

53* 

15 

Tackaical  Oparat’as  is 

1532 

18H 

534 

1534 

Talackraaia  Mf| 

I5I4 

1534 

1734 

3V4 

734 

Talacaaipatiag 

744 

744 

84* 

13* 

244 

Tal-lastraaiaat 

234 

244 

334 

844 

1634 

Tapp  laBastrias 

1234 

133* 

144* 

314 

1034 

Trxarlak 

1034 

1034 

124* 

13* 

3H 

Uaivarsal  Traas’tar  334 

3H 

37* 

1434 

40 

Variaa  Assaciatas 

40 

3934 

453* 

1234 

1834 

Vitra  Carp.  Aaiar 

1444 

1434 

16 

The  above  "bid"  and  "asked"  priies  prepared 
by  the  National  Association  of  Sfcuritiks 
Di  ALFRS.  Inc.,  do  not  represent  actual  trans- 
acriiins.  They  are  a  guide  lo  the  range  with¬ 
in  which  these  securities  could  have  been 
sold  (the  "BID"  price)  or  bought  (the 
“ASKED"  price)  during  preceding  week. 


I  Dome  &  Margolin  has 
i  designed  inore  antennas  for 
more  different  missiles  and 
aircraft  than  any  other 
company  in  the  nation. 

WRITE  FOR  CATALOO 
DONNB  A  MAROOLIN,  INC. 

29  New  York  Av*.,  W*«tbury,  N.Y. 

1434  WEWtwood  aivd. 

Uo«  Ang«l««  34,  Cal. 
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Panel  light  indicates  when  radar’s  ring  time  exceeds  predetermined  standard. 
Other  checks  can  be  obtained  with  frequency  indicator  and  relative  power  meter. 


Make  flight-line  checks  of  radars 
with  Sperry’s  “go,  no-go”  tester 


C  and  X-band  models  available  for  immediate  delivery 


Here’s  the  fastest  means  yet  developed 
for  testing  aircraft  radar  on  the  flight¬ 
line  or  in  the  field.  It’s  the  new  Sperry 
Microline*  Radar  Performance  Tester 
and  anyone  can  use  it— no  special  train¬ 
ing  is  required. 

Weighing  only  24  pounds  ( 30  for  C- 
hand),  this  tester  is  self-powered  (stand¬ 
ard  batteries)  and  is  easily  carried  about. 
It  prevents  costly  delays  by  providing 


a  quick,  over-all  check  of  all  aircraft 
radars  in  only  minutes. 

This  is  the  only  performance  tester 
that  checks  the  alignment  between  trans¬ 
mitter  and  receiver  positively  and  accu¬ 
rately  by  flipping  a  single  switch.  Inter¬ 
changeable  plug-in  echo  box  cavities 
permit  checking  either  C  or  X-band 
radars.  Transistorized  circuits  with  built- 
in  testing  feature  contribute  to  light 


weight  and  reliable  performance. 

If  you’d  like  to  know  more  about  the 
new  Sperry  Microline  Radar  Perform¬ 
ance  Tester,  write  to  our  Microwave 
Electronics  Company, 


SPERIir  MICROWAVE  ELECTRONICS  COMPANY,  CLEARWATER.  FLORIDA  •  DIVISION  OF  SPERRY  RAND  CORPORATION 
Addr»*t  Mil  lnqulrl«$  to  Clearwater,  Florida,  or  Sperry  QyrqscOpe  offices  in  New  York  •  Cleveland  •  New  Orleans  •  Los  Angeles  •  San  Francisco  •  Seattle 
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F>x«d  wlr«  wound  rMhtor*  «r«  9«n« 
•rally  ceaf«d  wMi  oMiw  a  c*iii«nt 
or  o  vHroou*  •nam«l.  Tti*  vHroav* 
•nam«l«  •m^oyod  or*  timllor— a« 
•n*  rotoronco  book  opiwopriatoly 
romorkt— ••  tho«o  utod  in  kHchon* 
worn  and  bothroomt. 


But  for  Power  Resistors  you  need 
IRC  Resisteg  Coating 


Consider  the  curing  temperatures  re¬ 
quired  for  wire  wound  power  resistor 
coatings  and  you’ll  readily  see  the  advan¬ 
tages  of  IRC’s  exclusive  RESISTEG 
Coating. 

The  low  curing  temperatvire  of  RESISTEG 
Coating  is  205°F.— about  the  boiling  point 
of  water  in  many  areas.  Vitreous  enamel 
must  be  cui^  at  1200®F.,  or  higher! 


IRC’s  low-temperature  curing  doesn’t 
change  the  position  of  the  wire,  and  wind¬ 
ing  turns  do  not  shift  together.  No  wire 
stretching,  with  its  "work-hardening” 
aftereffect,  is  needed  to  prevent  wire  shifts. 
RESULT:  IRC  Power  Resistors  have  no 
"hot  spots”  from  arcing-over.  They  offer 
greater  stability,  longer  life  and  need  no 
derating  . . .  even  at  high  values. 


Writo  for  coHilos  of  over  SO  IRC  Powor  Ro«i«lor«  including  MIL  typo* 


'tilt  Cvtout  6< 


INTERNATIONAL  RESISTANCE  COMPANY 
Dept.  332,  401  N.  Broad  Street,  PhHodelphia  8,  Pa. 
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STEVENS 

INCORPORATED 

ARNOLD 

7  ELKINS  STREET 
SOUTH  BOSTON  27,  MASS. 

S  A-15 


VIBRATING 

CAPACITOR 


A  vibrating-reed  type 
capacitance  modulator 
for  use  in  measuring 
currents  as  low  «s 
10~'‘  amperes. 

Long  term  stability  for 
process  control.  Drift 
±;0.2  millivolts  per 
day,  non<umulative. 


Write  for 
Catalog  523. 


MARKET  RESEARCH 

$00,000 
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400,000 
350,000 
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Transmitter  Sales  Rise  Fast 


Sales  of  transmitting  equipment 
and  associated  receiving  and  con¬ 
trol  gear,  especially  mobile  and 
portable  rigs,  are  still  climbing  at  a 
rapid  rate.  There  are  now  over  one 
and  a  half  million  transmitters 
operating  in  this  country,  with  the 
number  growing  larger  every 
month.  Comparable  figure  for  1953 
was  580,000  transmitters. 

The  chart  above  shows  how  avia¬ 
tion,  marine,  public  safety  and  land 
transportation  use  of  transmitting 
equipment  has  virtually  doubled  in 
the  past  five  years.  Increase  by  in¬ 
dustrial  users  has  almost  tripled  in 
that  period.  Citizens’  radio  has 
grown  from  zero  in  1953  to  about 
125,000  in  1958. 

Another  newly-developing  market 
is  the  one  for  tv  translators.  These 
are  small  (10  watts  or  so)  uhf 
transmitters  which  rebroadcast 
from  regular  stations  into  areas  not 
otherwise  adequately  covered. 
There  are  at  present  about  200 
translators  in  use. 

Today’s  one  and  a  half  million 
transmitting  stations  are  spread 
among  65  different  services,  rang¬ 
ing  from  the  4,500  broadcast  sta¬ 
tions  presently  on  the  air  with 
power  up  to  50,000  watts  each,  down 
to  the  420,000  industrial  stations 
operating  with  only  a  few  watts 
emission  apiece. 

The  second  largest  group  of 
transmitters  includes  342,000  used 


by  railroads,  buses,  taxicabs,  trucks 
and  other  mobile  land  vehicles.  An¬ 
other  large  category  is  the  more 
than  300,000  used  by  public  services, 
including  police,  fire,  highway  main¬ 
tenance  and  forestry  conservation 
departments. 

Amateurs  account  for  over  185,- 
000  setups.  Today  these  hams  are 
buying  more  kits  and  fully  as¬ 
sembled  rigs  than  ever  before.  But 
they  still  include  enough  do-it-your¬ 
selfers  to  represent  a  sizable  market 
for  components. 

Operating  broadcast  transmitters 
are  3,300  a-m,  720  f-m  and  545  tv 
stations.  Of  the  f-m  stations  on  the 
air,  570  are  commercial  ventures. 
The  number  has  been  climbing 
steadily  since  1957.  The  other  150 
are  low-power  educational  trans¬ 
mitters.  There  are  510  commercial 
and  35  educational  tv  stations  on  the 
air,  with  another  160  commercial 
ones  authorized. 


FIGURES  OF  THE  WEEK 


LATEST  WEEKLY  PRODUCTION  FIGURES 


(Source;  EIA) 

Dec.  26, 
19S8 

Nov.  28, 
1958 

Change  From 
One  Year  Ago 

Television  sets 

55,804 

99,618 

—10.8% 

Radio  sets  (ex.  auteO 

206,932 

338,887 

+38.2% 

Auto  sets 

88,112 

109,008 

+58.2% 

STOCK  PRICE  AVERAGES 

(Standard  &  Poor's) 

Dec.  31, 
1958 

Dec.  3, 
1958 

Change  From 
One  Year  Ago 

Electronics  mfrs. 

74.37 

67.00 

+29.7% 

Radio  &  tv  mfrs. 

81.07 

74.02 

+48.9% 

Broadcasters 

79.88 

77.13 

+35.2% 
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PERCENT  OF  FINAL  STAIILIEEO  PLATE  CRRRENT 


"Y”  Axis  PmR  CAthodA  Currtnt  in  Amperes 
"X"  Axis  Grid  Drive  in  Volts 


I  2  4  I  I  II  IT  14  M  II  J| 

TIME  IN  SECONDS 

Warm-up  characteristics  of  7318  •  58UA  •  12AU7 


! 


New  7318 
miniature 
pulse  tube 
offers . . . 

...  2  AMPERES  PEAK  CURRENT 

The  compact  CBS-Hytron  7318  will  provide, 
for  example,  2  amperes  peak  current  in 
1.5-microsecond  pulses  at  2300  p.p.s. 

. . .  FAST  OPERATIONAL  WARM-UP 

In  less  than  10  seconds  the  7318  reaches  80% 
of  steady-state  plate  current. 

. . .  ENVIRONMENTAL  TESTS 
EXCEEDING  MIL-E-1 

Severe  environmentssl  tests  and  factory  stab- 
ilization  insure  dependability  of  the  7318. 


COMPARE  THESE  ENVIRONMENTAL  TESTS 


Test 

CBS-Hytron  7318 

1  JAN  I2AU7 
JANSaMA 

High-frequency  vibration 

V 

None. 

High-frequency  fatigue 

V  ' 

None 

Low-frequency  vibration 

V 

V.  \ 

Linear  acceleration 

\ 

None 

Temperature  cycling 

\ 

None 

'Shock  {JAN-5-44) 

V 

None 

CBS-Hytron  7318  exceeds  MIL-E  1  standard  environmental 
requirements,  most  of  them  by  factors  of  3  or  4  times. 


More 


CBS-HYTRONf  Oanv*rs,  Maasachuawtts 

A  Division  of  Columbia  Broadcasting  System,  Inc. 


MANY  USES  for  this  rugged  9-pin  medium- 
mu  twin  triode  include:  industrial,  computer, 
missile,  satellite  and  manned-aircraft  applica- 
lions.  The  CBS-Hytron  7318  is  ideal  for  block¬ 
ing  oscillators,  .square-wave  modulators,  multi¬ 
vibrators  and  hybrid  tube-transistor  <nrcuits. 

Write  for  Bulletin  E-3I8.  It  gives  complete 
technical  and  application  data,  characteristic 
curves  and  environmental  ratings  on  the 
CBS-Hytron  7318. 
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offers  the  world’s  most  complete 


Constant  output  level 
Constant  modulation  level 
3  volt  output  into  50  ohms 
Low  envelope  distortion 


NEW  -hp-  SOSA  HF  Signal  Generator 


Here  at  last  is  a  compact,  convenient,  moderately-priced 
signal  generator  providing  constant  output  and  constant 
modulation  level  plus  high  output  from  50  kc  to  65  MC. 
Tedious,  error-producing  resetting  of  output  level  and  % 
modulation  are  eliminated. 

Covering  the  high  frequency  spectrum,  (which  includes  the 
iiO  and  60  MC  radar  IF  hands)  the  new  -hp-  606A  is  excep¬ 
tionally  useful  in  driving  bridges,  antennas  and  filters,  and 
measuring  gain,  selectivity  and  image  rejection  of  receivers 
and  IF  circuits. 

Output  is  con.stant  within  ±1  db  over  the  full  frequency 
range,  and  is  adjustable  from  f  20  dbm  (3  volts  rms)  to 
— 110  dbm  (0.1  fi\  rms) .  No  level  adjustments  are  required 
during  operation;  the  instrument  has  a  minimum  of  con¬ 


trols  and  high  accuracy  results  are  assured  due  to  the  con¬ 
stant  internal  impedance.  The  generator  can  be  provided 
with  a  10:1  voltage  divider  and  dummy  antenna  lowering 
minimum  output  to  0.01  ix\  (from  5  ohms)  and  simulating 
IRE  standards  for  precision  receiver  measurements.  (See 
Accessories  Available  in  Specifications.) 

The  new  -hp-  606A  may  be  modulated  by  sine  waves  and 
complex  waveforms  from  dc  to  20  KC.  A  meter  indicates 
percent  modulation.  Distortion  in  sine  waves  is  extremely 
low  due  to  use  of  a  feedback  circuit. 

To  insure  maximum  accuracy  of  frequency  setting,  the 
606A  includes  an  internal  crystal  calibrator  providing 
i  heck  points  at  100  kc  and  1  MC  intervals  with  error  less 
than  0.01%. 
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Specifications 


Frvqutncy  Rang*:  50  kc  to  65  MC  in  6  bands. 

50—  170  kc  1.76—  6.0  MC 
165—  560  kc  5.8  —19.2  MC 
530— 1800  kc  19.0— 65.0  MC 

Fraguancy  Accuracy:  Within  ±1%. 

FraquaiKy  Calibrator:  Crystal  oscillator  provides  check  points  at 
100  kc  and  1  MC  intervals  accurate  within  0.01%  from  0*  to 
50”  C. 

RF  Output  Laval:  Continuously  adjustable  from  0.1  pv  to  3  volts  into 
a  50  ohm  resistive  load.  Calibration  is  in  volts  and  dbm  (0  dbm 
is  1  milliwatt). 

Output  Accuracy:  Within  ±1  db  into  50  ohm  resistive  load. 
FraquaiKy  Ratponta:  Within  ±1  db  into  50  ohm  resistive  load  over 
entire  frequency  range  at  any  output  level  setting. 

Output  ImpadarK*:  50  ohms,  SWR  less  than  1.1:1  at  0.3  v  and  be* 
low.  BNC  Output  connector  mates  with  UG-88A/B/C/D. 

Spurious  Harmonic  Output:  Less  than  3%. 

laakaga:  Negligible;  permits  sensitivity  measurements  down  to 
0.1  pv. 

Amplitudo  Modulation:  Continuously  adjustable  from  0  to  100%. 
Indicated  by  a  panel  meter.  Modulation  level  is  constant  within 
±  ^  db  regardless  of  carrier  frequency. 


Intomal  Modulation:  0  to  100%  sinusoidal  modulation  at  400  cps 
±5%  or  1000  epa  ±5%. 

Modulation  Bandwidth:  Dc  to  20  kc  maximum,  depends  on  carrier 
frequency,  L,  and  percent  modulation  as  shown  in  the  following 
table:  30%  Mod.  70%  Mod.  Squat ewavt  Mod. 

Max.  Mod.  Frequency  0.06  f,  0.02  f,  0.003  f,  (3  kc  max) 
External  Modulation:  0  to  100%  sinusoidal  modulation  dc  to  20  kc. 
4.5  volts  peak  produces  100%  modulation  at  modulating  frequen¬ 
cies  from  dc  to  20  kc.  Input  impedance  is  600  ohms.  May  also  be 
modulated  by  square  waves  and  other  complex  signals. 

Envolopa  Distortion:  Less  than  3%  envelope  distortion  from  0  to 
70%  modulation  at  output  levels  of  1  volt  or  less. 

Modulation  Mater  Accuracy:  Within  d:5%  of  full  scale  reading 
from  0  to  90%. 

Spurious  FM:  0.0025%  or  100  cps,  whichever  is  greater,  at  an  output 
of  1  V  or  less  and  30%  AM  modulation. 

Spurious  AM:  Hum  and  noise  sidebands  are  70  db  below  carrier. 
Fowar:  115/230  volts  ±  10%,  .50  to  1000  cps,  135  watts 
Accessories  Availabla:  -hp-  AC-606A-34  Output  Voltage  Divider 
with  .50  and  5  ohms  termination  (10:1  voltage  divider)  and  IRE 
standard  dummy  antenna  (10:1  voltage  divider).  $50.00. 

Price:  (cabinet)  $1,200.00.  (rack  mount)  $1,185.00. 

Data  subject  to  change  without  notice.  Prices  fM.b.  factory. 


Other  -hp-  Signal  Generators— 10  to  21,000  MC 


Instrument 

Frequency  Range 

Characteristics 

Price 

-hp-  M8C 

10  to  480  MC 

Output  0.1  MV  to  1  V  into  50  otim  lood.  AM,  pulto,  or 
CW  modulation.  Diroct  calibration 

$1,000.00 

-kp-  MWD 

10  to  420  MC 

Output  0.1  MV  to  0.5  V.  Incidontol  FM  0.001  %  ontiro  ronpo 

1,100.00 

-kp-  i12A 

450  to  1,230  MC 

Output  0.1  pv  to  0.5  V  into  50  ohm  load.  AM,  pulse,  CW 
or  square  wave  modulation.  Diroct  calibration 

1,200.00 

-ftp.  ft14A 

800  to  2,100  MC 

Output  0.1  MV  to  0.223  V  into  SO  ohm  lood.  PuIm,  CW  or 
FM  modulation.  Diroct  calibrotlon 

1,750.00 

-ftp-  ftUA 

1,800  to  4,000  MC 

Output  0.1  pv  to  0.223  V  into  50  ohm  load.  Pulse,  CW  or 
FM  modulation.  Direct  calibration 

1,750.00 

-ftp.  ftlSB 

3,800  to  7,400  MC 

Output  0.1  MV  to  0.223  V  into  50  ohm  load.  PuIm,  CW,  FM 
or  tquaro  wavo  modulation.  Diroct  callbrotion 

2,250.00 

-ftp-  ft20A 

7,000  to  11,000  MC 

Output  0.1  MV  to  0.223  v  Info  50  ohm  lood.  Pulto,  FM  or 
tquaro  wav#  modulation.  Diroct  collbrotion 

2,250.00 

-ftp-  4238 

5,725  to  7,72S  MC 

Output  70  MV  to  0.223  v  into  50  ohm  load.  FM  or  square 
wave  modulation.  Soparato  power  meter  ond  wove 
meter  section. 

1,900.00 

-ftp-  424C 

8,500  to  10,000  MC 

Output  3.0  pv  to  0.223  v  into  50  ohm  lood.  Pulse,  FM  or 
square  wove  modulation.  Separate  power  meter  and 
wave  meter  section 

2,245.005 

-ftp-  424A 

10  to  15.5  KMC 

modulation.  Direct  calibration 

3,250.00 

-kp.  428A 

15  to  21  KMC 

Output  10  dbm  to  — 70  dbm.  Pulse,  FM,  or  square  wave 
modulation.  Direct  calibration 

3,250.00 

ARock  mounted  instrument  ovoilobls  for  $1S.OO  lass. 


-hp-  608D  vhf  Signal  Generator 
10  to  420  MC.  Highest  sta¬ 
bility.  No  incidental  FM  or 
frequency  drift.  Calibrated 
output  0.1  pv  to  0.5  V 
throughout  range.  Built-in 
crystal  calibrator  provides 
frequency  check  accurate 
within  0.01%  each  1  and  5 
MC.  Master-oscillator,  in¬ 
termediate  and  output  am¬ 
plifier  circuit  design.  Pre¬ 
mium  quality  performance,  direct  calibration, 
ideal  for  aircraft  communications  equipment  test¬ 
ing.  $1,100.00. 

-hp-  60SC  vhf  Signal  Generator.  High  power  1 1  v 
max.)  stable,  accurate  generator  for  lab  or  field 
use.  10  to  480  MC.  Ideal  for  testing  receivers,  am¬ 
plifiers,  driving  bridges,  slotted  lines,  antennas, 
etc.  $1,000.00. 

-hp-  626  A/628A  shf  Signal 
Generators 

New  Instruments, 
bringing  high  power, 
wide  range,  conveni¬ 
ence  and  accuracy  to 
10  to  21  KMC  range. 
Frequencies,  output 
voltage  directly  set  and 
read.  Output  10  to  20 
db  better  than  previ¬ 
ous  spot-frequency  sets 
SWR  better  than  1.2  at  0  dbm  and  lower.  Internal 
pulse,  FM  or  square  wave  modulation;  also  exter¬ 
nal  pulsing  or  F.M’ing.  -hp-  626A,  10  to  15.5  KMC, 
$3,250.00.  -hp-  628A,  15  to  21  KMC,  $3,250.00. 


HEWLETT-PACKARD  COMPANY 

4B73A  PAGE  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.S.A. 
CABLE  “HEWPACK”  •  DAVENPORT  5-4451 
Field  repretenfafives  in  all  principal  areas 


line  of  precision  signal  generators 
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RodiotoncUs  (kft)  gottiM  wsathar  data  at  tom*  8,S00  ttationt.  Color  tv  Comoro  in  SAC't  global  woothor  control  givot 
world-wido  woothor  picturo  to  root  of  undorground  control  contor 

Forecasting  World's  Weather 

Global  weather  central  handles  2,400  atmospheric  reports  an  hour 
from  more  than  8,500  fixed  locations  and  1 ,000  ships  at  sea.  All  this 
means  steady  buying  of  electronic  equipment 

Safely  hidden  some  three  stories  •  Five  weather  reconnaissance  puter,  with  its  32,000-word  core  and 
deep  under  Strategic  Air  Com-  squadrons  of  the  Air  Weather  Serv-  8,000-word  magnetic  memory  drum, 
mand  headquarters  near  Omaha,  ice  and  several  weather  reconnais-  produces  five  hemispheric  charts 
Nebraska,  military  meteorologists  sance  squadrons  of  SAC  and  TAC  showing  forecast  winds  and  pres- 
of  the  Air  Weather  Service  are  (Tactical  Air  Command)  utilizing  sures  for  all  altitudes  of  opera¬ 
working  round  the  clock  in  the  WB-50,  RB-47  and  RB-57  aircraft;  tional  interest  to  SAC.  More  spe- 

most  elaborate  weather  forecasting  reports  are  radioed  back  to  home  cific  information  is  provided  for 
complex  in  the  world.  base  24  hours  a  day.  scheduled  SAC  missions,  giving 

Measurements  of  atmospheric  •  About  8,000  civilian  weather  wind  effects  on  aircraft,  leg  by  leg, 
conditions  from  more  than  8,500  stations  throughout  the  world,  as  for  each  route  flown, 
fixed  global  locations  and  1,000  well  as  thousands  of  military  and  By  late  1961,  global  weather  cov- 

ships  at  sea  pour  into  the  global  commercial  aircraft.  erage  will  get  a  big  and  important 

weather  central  at  the  rate  of  2,400  boost.  Designated  weapons  system 

weather  reports  an  hour.  Hundreds  of  Charts  460L,  a  group  of  jet-powered 

Reports  come  in  from :  Transmitted  to  SAC’s  global  weather  stations,  carrying  the  most 

•  About  100  airbase  weather  weather  central  by  teleprinter  via  advanced  electronic  weather  recon- 
stations  supporting  SAC;  informa-  USAF’s  full  period  weather  cir-  naissance  system  ever  flown,  will 
tion  is  collected  by  radiosondes,  cuits,  weather  charts  are  made  for  go  into  operation  (Electronics,  p 
radar  weathei*  reports,  pilot  different  atmospheric  levels  from  28,  Sept.  19,  1958). 

weather  reports  and  surface  the  surface  to  70,000  ft.  Thirty-six  The  weather  reconnaissance  sys- 
weather  observations.  hour  progno.stic  charts  are  pre-  tern  for  the  WS  460L,  called  the 

•  Several  unmanned  weather  sta-  pared  from  which  2,250  separate  AN/AMQ-15,  includes  two  radar 

tions  located  in  inaccessible  areas  temperature  and  height  values  are  systems,  instrument-packed  rock- 
over  the  Northern  Hemisphere;  extracted  and  fed  into  SAC’s  IBM  ets,  atmospheric  sensing  equipment 
reports  are  radioed  automatically  704  computer.  and  electronic  computers.  Precise 

at  60-minute  intervals.  In  about  15  minutes,  the  com-  telemetry,  navigation  and  commu- 
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nications  gear  are  also  required  for 
the  aircraft. 

Valuable  Data 

At  periodic  intervals  radiosondes 
will  be  launched  from  aircraft  by 
rocket  to  probe  the  jet  stream  and 
other  atmospheric  phenomena  at 
altitudes  as  high  as  150,000  ft. 
Radiosondes  will  also  be  dropped 
by  parachute  to  read  weather  data 
closer  to  earth. 

An  $1 1-million  contract  with  the 
Systems  Division  of  Bendix  covers 
Phase  I — the  first  12  months  of  the 
estimated  36-month  program — for 
R&D  and  flight  testing  of  a  bread¬ 
board  weather  system  in  Boeing’s 
707  jet  airliner. 

Work  by  other  divisions  of  Ben¬ 
dix  includes:  Friez  Instrument, 
rocketsondes  and  dropsondes;  Ra¬ 
dio,  sonde  radio  receivers ;  Research 
Laboratories,  instrumentation  and 
sensor  development ;  Bendix  Pacific, 
cloud  and  storm  radars;  Eclipse- 
Pioneer,  air  data  computers  and 
storm  radar  antenna. 

Boeing,  besides  providing  the 
707,  is  responsible  for  radomes  and 
antennas,  system  installation,  flight 
te.st,  sonde  dispensers,  atmospheric 
electricity  work,  handling  gear, 
parts  of  the  air  sampling  subsys¬ 
tem,  wind  tunnel  te.sting  and  air¬ 
craft  integration. 

More  Business 

Other  companies  with  subcon¬ 
tracts  include:  Cooper  Develop¬ 
ment  Corp.,  rockets  and  descent 
chutes;  Filtron,  interference  sup¬ 
pression;  University  of  New  Mex¬ 
ico,  ozone  sensors;  University  of 
Texas,  index  of  refraction  measure¬ 
ment;  Mast  Development  Co.,  ozone 
measurement;  Thompson  Ramo 
Wooldridge,  airborne  digital  com¬ 
puter;  Texas  Instruments,  cloud 
radar  modulator  transmitter;  Ep- 
sco,  multiplexers  and  converters; 
and  Ampex,  recording  equipment. 

Final  system  will  use  plug-in 
module  design  for  easy  mainte¬ 
nance  and  for  a  wider  market. 
Portions  of  the  system  will  be  suit¬ 
able  for  use  in  any  transport  plane. 

Invitations  for  contract  bids  for 
Phase  II  (fabrication  of  four  fly- 
able  prototype  systems)  will  be 
issued  by  Bendix  Systems  div.,  Ann 
Arbor,  Mich.,  within  the  next  three 
or  four  months. 


MODEL  2125B 


•  10  cps  to  100  kc 

•  0.1  to  100  /uS  pulse  width 

•  0  to  100  ;us  advance  or  delay 

•  0.02  fjiS  rise  time 

•  50  V  into  50  ohms 


Evaluating  a  Magnetic  Core  at  Hughes  Aircraft  Co. 
—  with  the  Electro-Pulse,  Inc.  Model  2125B 

rHOTWMAPH  COUfITBSY  MUOHCB  AIUCAAFT  CO 


Only  one  of  the  many  applications  for  the  fast 
rise  time  high  power  output  of  the  2125B. 
These  units  are  now  in  operation  in  laboratories 
across  theU.S.A. 

With  optional  delayed  or  advanced  operation, 
and  direct  coupled  output,  the  2I2SB  is  ideal 
for  delay  line  and  pulse  transformer  tests, 
RADAR  range  simulation,  and  a  wide  variety 
of  uses  in  pulse  circuit  study  and  design. 


The  2125B  is  one  of  several  general  and  special  purpose  pulse 
generators  manufactured  by  Electro-Pulse.  Others  include 
Precision  Pulse  Generators,  Pulse  Code  Generators,  Variable  Pulse 
Generators,  Time  Delay  Generators,  Pulse  Oscillators, 

Voltage  and  Current  Calibrators,  and  Electronic  Counters. 

Write  for  Catalog  I9SS-S9EO 


Representatives 
in  Major  Cities 


MEOACYCIE  PUISE  GENERATOR 


1186]  TBAie  ST.,  CULVER  CITY,  CALIF.  •  Phone  i  TExos  0-8006  or  EXmont  8-6764 
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oetT^ynamu 


digital 


electronics^ 


analog  computers 


research  &  development 


ADD  NEW  DIMENSIONS  TO 

YOUR  CAREER. ..AT  LINK-PALO  ALTO 


To  the  engineer  pursuing  a  career,  Link  Aviation,  Inc.  offers  a  way  of  life . . . 
a  new,  wonderful,  stimulating  life  in  the  charming  suburban  community  of 
Palo  Alto,  California.  Here,  the  natural  climate  rivals  the  intellectual 
climate  for  living  at  its  finest.  •  Pioneers  and  world  leaders  in  flight 
simulation, Link  has  become  an  important  systems  designer  in  many  fields 
such  as  automatic  control,  optical  and  visual  display,  and  radar  simulation. 

•  Academically,  Link  provides  opportunity  for  study  under  regular 
university  curriculum,  with  all  tuition  expenses  underwritten,  in  the  Stanford 
University  Honors  Cooperative  Program.  And  Link  offers  all  the  employee 
benefits  associated  with  advanced  management  practices.  Excellent 
salaries.  Generous  hospital,  health  and  retirement  compensations.  •  There 
are  immediate  openings  at  all  levels  for  engineers  in  analog  and  digital 
computers,  radar  simulators,  automatic  checkout  equipment, 
complex  electronic  simulators,  optical  systems  and  electronic  packaging. 


Write  to  Mr.  K.  A.  Larko,  Link  Aviation, Inc.,  P.  O.  Box  1318  Palo  Alto,  California 


A  subsidiary  of 
General  Precision 
Equipment 
Corporation 


LINK  AVIATION,  INC. 


DELIVERY 


Accuracy:  .05%  from  .1  volt  to  500  volts 
Input  voltage  ranges:  500-50-5-.5v 


Accuracy:  .2%  from  .5  volt  to  500  volts  from 
30  CPS  to  5  KC 

Input  voltage  ranges:  500'50-5v^^ 
Null  ranges:  10-1-.l-.01v 
Input  Impedance:  1  Meg.  shunted  by  approx.' 
25  mmf 

Resolution:  .005v  at  500v  to  .OOOOSv  at  .1v 


Input  Resistance:  Infinite  at  Null 
Resolution:  .005v  at  500v  to  .00005v  at  .1v 


For  complete  details 
of  the  new  jf  Model  803  write  direct  or 
contact  our  engineering  representative  in  your  area. 

Cabinet  Size:  93/*  x  13  x  17  —  Price:  S845.00  F.O.B.  Seattle  factory 


pBtCtStON 


MODEL  803 
$845.00 


NOW  .  .  .  make  precise  measurements  of  either  DC  or  AC  volt¬ 
ages  with  this  all  now  Jf  instrument.  Use  the  803  as  on  AC 
Differential  Voltmeter,  DC  Potentiometer  or  DC/AC  VTVM. 
Actually  3  INSTRUMENTS  IN  ONET 


1.  Standard  Cell  Reference 

2.  Direct  in-line  readout 

3.  Mirror  Scale  Meter 

4.  Eight  Search  and  four  Null  ranges 
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Clecomatic 
stands  alone 
as  the  only 
automatic 
start  and  stop 
screwdriver- 
nut  runner 
with  positive 
torque  control 


No  throttle,  no  stalling!  Clecomatic  starts  and  stpps  automatically  while  maintaining 
positive  torque  control.  An  exclusive  Cleco  mechanism  starts  the  Clecomatic 
when  the  bit  engages  the  screw  or  nut,  then  shuts  it  off  when  the  screw  is  tightened 
to  precise,  preset  torque  specifications. 

The  Clecomatic  air  motor  operates  only  during  actual  rundown,  less  air  is 
required  per  job  and  tool  wear  is  greatly  decreased.  Clecomatic  is  lightweight 
and  midnight  quiet,  helps  reduce  operator  fatigue,  helps  increase  operator  productivity. 
No  other  air  tool  offers  such  outstanding  production  efficiency  and  economy. 

Write  today  for  detailed  literature,  or  call  your  Cleco  representative  for  a 
Clecomatic  application  tryout.  Clecomatic  is  available  in  reversible  and  non-reversible 
models  in  both  pistol  grip  and  straight  back  heads. 


AIR  TOOLS 


DIVISION  OP  RBBD  ROI.I.BR  BIT  COMPANY 

P.  0.  Box  2119  •  Houston  1,  Texas,  U.SA 

In  Cintdi;  Cleco  Pneumatic  Tool  Company  of  Canada,  Ltd.,  927  Millwood  Road,  Leasidt  (Toronto),  Ontirfo  ^ 
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ELECTRONICS,  RADIO -TV  AND  INDUSTRIAL  STOCK  PRICES  FOR  1958 
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EUctronkt  and  radios  (to<k  prkat  in  1958  want  up  ...  up  ...  up 


Raising  Money  This  Year 

Year  1 959  should  provide  a  golden  opportunity  for  electronics  firms  to 
raise  money.  Most  financial  experts  foresee  relatively  strong  investor 
demand  for  electronics  stocks 


Year  coming  up  will  be  a  srolden 
opportunity  for  public  financinsr  by 
electronics  firms. 

Industry  securities  will  sell  at 
relatively  high  prices.  Many  firms 
in  need  of  long-term  capital  will 
take  advantage  of  the  opportunity 
and  issue  securities.  Investment 
banker  interest  in  underwriting 
electronics  issues  is  growing. 

That’s  the  consensus  of  opinion 
of  leading  investment  bankers, 
venture  capital  groups,  brokerage 
houses  and  investment  trusts — all 
active  in  the  electronics  industry. 

One  financier  says  categorically: 
“Anyone  who  has  plans  to  sell 
equity  and  doesn’t  issue  securities 
in  1959  is  crazy.” 

A  more  conservative  minority 
opinion:  “Sound  electronics  firms 
can  make  extremely  good  deals  to¬ 
day.  But  the  present  healthy 
climate  for  electronics  stock  could 
change  rapidly  if  Washington  atti¬ 
tudes  on  defense  spending  shift.” 

Electronics  stocks  now  appear  to 
be  entering  the  fad  stage  on  Wall 


Street.  This  popularity  rests  par¬ 
tially  on  the  growing  feeling  among 
investors  that  heavy  military 
spending  is  here  to  stay. 

It  also  rests  on  the  standout  price 
performance  of  electronics  stocks 
last  year.  Many  investors  made  big 
money  with  electronics  investments 
in  1958. 

The  chart  of  Standard  and  Poor’s 
stock-price  indexes  for  1958  shows 
that  gains  since  April  of  electronics 
and  radio-tv  stocks  far  surpassed 
those  of  industry  as  a  whole. 

Standouf  Performers 

Too,  gains  of  .star  performers  in 
the  electronics  groups  have  been 
much  more  dramatic  than  the  aver¬ 
ages  indicate.  On  the  New  York  and 
American  Stock  Exchanges  a  num¬ 
ber  of  electronics  stock  prices 
multiplied  two  to  five  times  in  1968. 
On  the  over-the-counter  market  are 
instances  of  price  gains  five  to 
seven  times  over  the  year’s  low. 

But  a  strong  note  of  caution  un¬ 
derlies  this  rosy  picture. 


Some  men  fear  a  break  in  mar¬ 
ket  price  of  electronics  securities, 
point  to  many  electronics  stocks 
selling  at  prices  20  to  30  times  cur¬ 
rent  annual  earnings — some  cases 
30  to  50  times. 

Many  observers  are  concerned 
about  the  military  picture.  Few 
look  for  major  military  spending 
cutbacks.  But  many  fear  elimina¬ 
tion  of  some  missiles  and  cutbacks 
in  manned  aircraft  will  hit  some 
firms  hard.  Others  point  to  pres¬ 
sure  to  prevent  runaway  spending 
and  predict  tightening  up  on  mili¬ 
tary  business  profit  margins. 

The  president  of  an  electronics 
firm,  which  went  public  in  a  previ¬ 
ous  era  of  high  prices,  warns  that 
public  sale  of  stock  at  a  high  price 
may  not  be  all  profit. 

“If  prices  drop  you  will  have  a 
lot  of  disgruntled  stockholders  on 
your  neck.  Also,  a  small  firm  will 
probably  have  to  make  several  trips 
to  the  money  market  and  investors 
who  lost  on  the  initial  financing  will 
not  be  eager  for  a  second  try.” 
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I  lesinite 

EP-145 

VINYL 


FAR  TOU 


For  Missiles,  Aircraft,  Ground  Control 


i-''  ■ 


SPECIALISTS  IN  VINYL  SLEEVING  AND  TUBING  FOR  THE  AIRCRAFT,  ELECTRONICS.  ELECTRICAL  AND  PHARMACEUTICAL  FIELDS 
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Resists  abrasion  31  times  better  than  neoprene! 
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Resinite  Department  —  The  "^rden  chemical  company 


Plants:  North  Andover,  Mass.  •  Santa  Barbara,  Calif. 


7  WAYS  BETTER 


O  Excellent  abrasion  resistance.  31 
times  better  than  neoprene  by  actual 
test.  (Taber  calibrade  H-22  wheels.) 


O  No  deterioration  from  gasoline  or 
oil.  Exposure  actually  increases 
tensile  strength. 


O  Superior  cold  bend  and  impact 
properties  -  lower  than  -100*F. 


O  Flame  proof.  Outstanding  self¬ 
extinguishing  characteristics. 


Wherever  cable  is  subjected  to  rough  treatment  and  extreme 
climatic  conditions,  new  Resinite  EP-145  Vinyl  Jacket  will  really 
take  it!  Exceeds  all  important  specs  of  MIL-R-6855,  Class  II,  Grade 
60,  synthetic  rubber  and  MIL-I-3930A.  Readily  applied  by  standard 
pneumatic  or  chemical  dilitant  methods.  Vs"  to  1^2"  I.D.  Black. 
Other  sizes  and  colors  on  special  order.  Ask  your  Resinite  distrib¬ 
utor  or  write  for  samples  and  performance  data. 


Also  available  as  a  polyvinyl  chloride  COMPOUND,  Borden  5410, 
for  extruded  jackets.  Excellent  extrusion  characteristics. 


O  Lighter.  Easier  handling.  Higher 
strength  allows  thinner  walls. 


O  Smooth,  glossy  surface  does  not 
rub  off  or  smudge. 


O  Fungus  resistant. 


call  on 


EMBncD 


for  capacitors 


. . .  with  proved  ^performance  and  ^^uality! 


remember  your... 


CERAMIC  DISC  CAPACITORS 

with  TEST-PROVED  RELIABILITY! 

In  th*  field  of  capacitors,  tha  name  of  El-Manco  stands  head  and  shoulders 
above  all  others.  Its  ceramic  disc  capacitors  dominate  in  quality  ...  in 
performance  ...  in  creative  engineering  .  .  .  aru  unmatched  for  high  Q  value, 
high  insulation  resistance,  high  dielectric  strength. 


WRITE  TO  EL-MENCO  for  latest  bulletin  and 
samples  on  Ceramic  Disc  Capacitors  .  .  .  the 
Mighty  Midgets  with  EXTRA  Ruggedness  and 
Stamina. 

Superior  Features  of  El-Menco  Ceramic  Disc 
Capacitors  .  .  . 

•  Working  V.D.C.  500  .  .  .  available  also  in  1,000 
working  volts  and  2,000  test  volts  D.C.  per  E.I.A. 
specs.  RS-I&5. 


*  Wax  impregnated  with  low-loss  phenolic  coating. 

*  Flat  design  assures  reduced  self-inductance. 

*  Insulation  resistance  far  exceeds  the  10,000 
megohm  minimum  requirements. 

*  Available  with  straight  leads  |l^'*  minimum. 
Or  manufactured  with  crimped  leads  for  printed 
circuit  applications. 


Wrife  for  Bulletin 
on  Ceramic  Discs 


MIGHTY  MIDGETS  BY  EL-MENCO  INCLUDE: 

El-Menco  TC  —  Temperature  Compensating  —  for  resonant  circuit  application. 

El-Menco  TS— Temperature  Stable  —  designed  for  applications  where  e  minimum  capaci¬ 
tance  change  with  temperature  is  required. 

El-Menco  SS-— Semi-Stable  — general  purpose  with  stability. 

El-Menco  GP— General  Purpose  — for  bypassing,  coupling  or  filtering  applications  .  .  . 
space  saving,  provide  high  capacity  in  relation  to  site. 


EL-MENCO  CERAMIC  DISC  CAPACITORS  MEET  OR  EXCEED  E.I.A.  SPECS.  RS-m. 


LOOK  TO  THE  LEAdER  .  .  .  LOOK  TO  EL-MENCO  .  .  .  for  capacitors  to  serve  all  your  needs. 
Investigate,  too,  El  Menco  Dur-Mica  Capacitors,  the  longest-living  capacitors  ever  made. 


THE  ELECTRO  MOHVE  MEG.  CO.,  INC. 

WILLIMANTIC  CONNECTICUT 

Manufacturers  of  El-Menco  Capacitors 

•  molded  micoe  dipped  mica  •  mit.a  trimmer#  dipped  popei 
•  tubular  paper  •  ceramic  •  silvered  mica  Rims  •  ceramic  discs 

Arco  Electronics,  Inc.,  64  While  St.,  New  York  13,  N.  Y. 

Exclusive  Supplier  To  Jobbers  end  Distributers  in  the  U.S.  ond  Conoda 
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Designing  reliability  into 
electronic  components  and 
instrumentation  is  Borg 
Equipment  Division’s  business. 
Borg’s  reliable  engineering, 
research  and  production 
facilities  are  at  your  service 
for  commercial  or  military 
projects.  Bring  your  component 
reliability  problems  to  Borg. 
You’ll  enjoy  working  with 
our  cooperative,  creative 
engineering  sta<T.  The  result 
will  be  a  sound,  practical 
and  reliable  solution  at 
a  considerable  saving  of  time 
and  money.  Here  are  just 
a  few  of  the  products 
manufactured  by  Borg  .  .  . 

^  FREQUENCY  STANDARDS 
0  AIRCRAFT  INSTRUMENTS 
POTENTIOMETERS 
MULTI-TURN  COUNTING  DIALS 
0  FRACTIONAL  H.  P.  MOTORS 
0  SPECIAL  DESIGNS 

WRITE  FOR  COMPLETE  ENGINEERING  DATA 


BORG  EQUIPMENT  DIVISION 

Tb*  G««r9«  W.  Earf  Corporatioa 
JANESVILLE,  WISCONSIN 
CIRCLE  29  READERS  SERVICE  CARD 


Bigger  Screens  for 

Portable  tv  picture  tubes  for  1959  will 
be  14,  17  or  19  in.  Smaller,  plastic  sets 
use  wide-deflection-angle  tubes 


Figures  made  available  la.st 
month  show  that  more  than  4J  mil¬ 
lion  tv  receivers  were  sold  during 
1959,  A  review  of  manufacturers’ 
estimates  is  that  of  these,  20  to  30 
percent  were  in  the  portable  class. 

Early  development  of  portable  tv 
receivers  was  characterized  by  a 
scramble  to  produce  small  sets  hav¬ 
ing  10  or  12-in.  picture  tubes.  Cur¬ 
rent  industry  activity  points  to  a 
leveling  off  now  taking  place  with 
smallest  popular  picture  tube  sizes 
.stopping  at  14  in. 

An  observable  trend  resultiiig 
from  this  stabilizing  is  that  manu¬ 
facturers  are  concentrating  on  re¬ 
ducing  chassis  dimensions  on  popu¬ 
lar  sizes.  For  example,  the  smallest 
cha.ssis  in  Philco’s  17-in.  portable 
series  is  now  six  inches  deep  com¬ 
pared  to  sixteen  inches  for  1957 
models.  In  height,  the  Philco  units 
are  ten  inches  lower  than  the  1957 
models.  The  sets  make  use  of  a  pic¬ 
ture  tube  having  a  flat,  rather  than 
a  cylindrical,  cathode.  The  Philco 
portables  are  priced  between  $180 
and  $190. 

Referring  to  its  smaller  units 
as  “carry-abouts”  rather  than 
“portables,”  Zenith  is  manufactur¬ 
ing  14  and  17-in.  receivers.  Both 
models  use  90-degree  picture  tubes. 
The  larger  screen  size  has  thus  far 
attracted  more  buyers.  The  Zenith 
portables  all  contain  power  trans¬ 
formers  identical  to  those  used  in 
the  company’s  large  console  sets. 

Wide-Angle  Tubes 

Portable  tv  receivers  figure  im¬ 
portantly  in  RCA’s  1959  line  which 
features  seven  models;  two  14-in., 
four  17-in.  and  one  21-in.  Of  these, 
the  21-in.  model  is  said  to  be  the 
most  popular.  The  14-in.  model 
uses  a  90-degree  picture  tube,  the 
larger  models  use  110-degree  tubes. 
All  are  transformer  powered. 

For  1959,  Westinghouse  has 


trimmed  its  portable  line  to  one 
17-in.  model  available  in  vinyl  cabi¬ 
nets  at  $159  to  $169,  and  in  metal 
cabinets  at  $169  to  $179.  Westing- 
house  officials  say  this  size  was 
found  to  be  most  popular. 

Reports  from  General  Electric 
are  that  no  portable  as  such  is 
planned  for  this  year.  However, 
the  firm’s  17-in.  table  model  weighs 
only  40  pounds. 

Motorola  reports  better  sales  of 
21-in.  size  sets  than  14-in.  sets.  A 
company  spokesman  says  his  firm’s 
sales  emphasis  will  be  on  console 
and  table  models. 

Market  researchers  at  Emerson 
believe  in  the  popularity  of  the 
17-in.  sets.  Company  plans  to  man- 


D«tign  anginaer  shows  modular  chossis 
separation  used  in  latest  Sylvonio  portable 


ufacture  a  21-in.  portable  have  been 
set  aside. 

Winter  announcements  from  Syl- 
vania  reveal  emphasis  on  17-in. 
portables.  Newly  designed  units 
weigh  about  30  lbs.,  use  110-degree 
tubes  and  are  powered  by  ger¬ 
manium  rectifiers.  The  picture  tube 
incorporates  a  new  type  of  electron 
gun  with  fewer  elements  than  older 
types.  Weight  reduction  has  been 
aided  by  the  use  of  an  all-pla.stic 
cabinet. 

Two  units  in  metal  cabinets  will 
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Small  Tv 


be  on  the  market  for  Olympic  deal¬ 
ers  this  year.  Picture  tube  sizes 
are  14  and  17  in.  with  predictions 
that  the  larger  sets  will  sell  best. 
The  Olympic  models  use  110-degree 
tubes  and  are  powered  by  selenium 
rectifiers.  Prices  are  $150  and  $170 
respectively. 

Remote  control  will  be  a  feature 
of  the  Admiral  portable  sets  for 
1959.  Admiral  has  stabilized  porta¬ 
ble  set  sizes  at  17  in.  Production  of 
10  and  14-in.  units  has  been  sus¬ 
pended.  The  units  equipped  for  re¬ 
mote  control  will  sell  for  about 
$219;  standard  sets  will  sell  for 
about  $200. 

Cordless  Tv 

Almost  all  major  manufacturers 
are  conducting  research  on  a  bat¬ 
tery  operated  portable  model.  Sum¬ 
ming  up  comments  from  manufac¬ 
turers,  the  technical  aspects  of 
producing  cordless  sets  can  be  met 
without  too  much  difficulty.  Basic 
roadblock  as  far  as  the  mass  market 
is  concerned  is  price.  The  large 
number  of  specialized  transistors 
that  are  called  for  by  existing  de¬ 
signs  places  set  costs  in  a  range 
of  $350  to  $500.  Manufacturers 
feel  certain  that  consumers  will  not 
pay  this  much  for  portable  tv  sets. 

Accelerator  Scans 
Semiconductors 

Small  electron  Van  de  Graaf  ac¬ 
celerator  at  Bell  Telephone  Lab¬ 
oratories  is  exploring  formation  of 
defects  in  semiconductors  and  ex¬ 
amining  transients  in  semicon¬ 
ductor  recombination  process. 

Use  of  electron  machine  capable 
of  1  mev  at  a  d-c  current  of  25 
microamps  was  reported  by  W.  L. 
Brown  at  an  accelerator  conference 
in  Cambridge,  Mass.,  sponsored  by 
High  Voltage  Engineering  Corp. 

Walton  Van  Winkle  Jr.  of  Ethi- 
con  reported  on  electron  beam 
sterilization  of  surgical  sutures.  He 
predicted  use  of  irradiation  to 
sterilize  many  pharmaceuticals. 


MODEL  1305 


THERE’S  YOUR  READING 

JOT  IT  DOWN  ! 


Standing  on  your  head  to  get  accurate  readings  from 
out-dated  counting  dials?  Solve  this  human  engineering 
problem  with  Borg  Multi-Tum  Direct-Reading 
Microdials.  Glance  at  the  dial  . .  .  there’s  your  reading 
.  .  .  jot  it  down.  No  chance  for  error  in  subsequoit 
readings  and  settings  now  because  you’re  first 
reading  was  accurate! 

Borg  Direct-Reading  Microdials  are  available  in 
3-digit  10-tum  models,  4-digit  100-tum  models 
and  5-digit  1,000-tum  nuxlels.  Also  available  .  . 

Borg  Concentric  Scale  Microdials  for  multi-turn 
devices  of  10  turns  or  less.  More  information? 

Lots!  Write  for  it  today. 

ASX  FOR  CATALOG  BED-A90 


BORG  EQUIPMENT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATION 
JANESVILLE,  WISCONSIN 


•IICIIOOIALS 

MOTORS 
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You  always  "Know  the  score  '  when  you  count  on  Veeder-Root ! 


ow  customers  Know 

.  .  .unless  your  product  can 


How  can  they  know  that  they’re  getting 
out  of  your  product  all  the  performance  you 
build  into  it  —  unless  you  also  build  into 
it  a  Veeder-Root  Counter  as  a  standard 
part?  Then  they  have  a  running  record  of 
Iierformance  that  shows  them  where  they 
stand  every  minute  of  the  working  day  .  .  . 
and  a  record  that  proves  your  product’s 
guarantee.  What’s  more,  it  gives  you  a 
new  plus  in  selling. 

How  to  build  it  in?  Count  on  us  to  show  you. 
Write,  or  phone  JAckson  7-7201. 


,  Vary-Tally  Multipl*  Unit 

'  Hand-operated  Counter. 

■  Easy  keyboard  action.  All 
;  units  on  same  row  reset 

instantly  to  zero  with  one  turn 
of  knob.  Supplied  in  practically  any 
number  of  units,  in  any  arrangement. 


New  “Count-Pak”,  a  complete  electronic  count¬ 
ing  package  for  use  where  high  speed,  long 
life  and  instant  reset  are  required.  Rated  at 
20,000  counts  per  minute  (with  added  decade 
speeds  run  up  to  200,000  cpm).  Completely 
transistorized.  Photohead  adaptable  to  any 
job.  Several  other  "Count- Paks”  available. 


New  High-Speed  Predetermining 
Counter,  Series  1522,  features  instant 
lever  reset  plus  quick  and  easy  setting 
of  predetermined  number.  Speeds  up 
to  6,000  rpm.  Also  supplied  without 
predetermining  feature. 


Everyone  can  Count  on 


V  wi  Inc. 

HARTFORD  2,  CONNECTICUT 

Hartford,  Conn.  •  Greenville,  S.  C.  •  Altoona,  Pa.  •  Chicago 
New  York  •  Lo>  Angeles  •  Son  Francisco  •  Montreal 
Offices  and  Agents  in  Principal  Cities 
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COAXIAL 


COAXICON  —brand  new.  One  stroke  of  the  A-MP  precision  tool  doee  it. 

Two  strokes  and  you  have  the  pin  and  receptacle  luiits  permanently  attached  to 
coaxial  cable.  For  low  level  circuitry,  either  panel  moimted  or  free  hanging. 

•  Reliability — the  highest.  Cost— lower  than  anything  you’re  now  iising. 

•  Fvirther,  coaxial  cable  is  fully  supported  against  vibration. 

•  All  this  in  seconds  ...  no  more  burned  insulation  ...  no  more  tedious  soldering 
...  no  more  doubtful  connections.  Attachments  at  unbeatable  speed  that 

give  you  the  finest  termination  at  the  lowest  total  installed  cost. 

Write  for  more  information  today. 

AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSYLVANIA 

A-MP  products  and  engitteering  assistance  are  available  through  subsidiary  companies  in:  Canada  •  England  •  France  •  Holland  •  Japan 
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a  multi-plant  organization, 
with  the  most  up-tQ-date 
equipment  and  the  greatest 
experience ...  produces  the  nation’s 
widest  range  of  Industrial  Slides 
priced  right  every  time. 

7-10  days  from  request  to  deliveiy  of  prototypes.  2-3  weeks  for  production. 


FAST  DELIVERY:  RESEARCH  &  DEVELOPMENT  UNCONDITIONAL  GUARANTEE  TREMENDOUS 

Prototype*  —  7 to  10 days, Produc-  Constantly  designing,  testing.  All  Grant  Slides  guaranteed  VARIETY  OF  SLIDES 

tion  —  2-3  weeks.  improving.  against  defects  in  workmanship  Standard  and  Special  Types  .  .  . 

and  materials.  priced  right  every  time,  too. 


The  nation’s  first  and  leading  manufacturer  of  slides. 

GRANT  INDUSTRIAL  SLIDES 

Write  for  your  copy  of  Grant’s  Industrial  Slide  Reference  Catalogue. 


GRANT  PULLEY  &  HARDiWARE  CORP,  23  HICiH  STREET.  WEST  NYACK,  N.  Y.  944  LONG  BEACH  AVENUE,  LOS  ANGELES  21.  CALIF. 
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NEW  KLYSTRON 
DELIVERS 

10  MEGAWATTS  (minimum!) 


The  newest  member  of  Litton  Industries’ 
klystron  family  is  indeed  a  big  brother.  It 
specs  at  10  MW  peak  output  power  at  an 
average  of  15  KW.  Now  in  production  for  a 
major  early  warning  radar  system  network, 
this  klystron  promises  to  equal  the  perform¬ 
ance  and  reliability  record  of  its  predeces¬ 
sors.  Litton  Industries*  generic  klystron,  the 
2.5  MW  L-3035,  has  delivered  full  perform¬ 
ance  for  over  5,000  hours.  The  average  life 
expectancy  is  now  approaching  3,000  hours 
and  increasing  daily. 

Other  members  of  our  L-band  family,  rating 
at  4  MW  and5MW,  form  the  backbone  of  an 
expanding  linear  accelerator  activity  with 
their  long  pulse  performance  and  low  cost 
per  operating  hour.  These  units  have  been 
successfully  operated  at  pulse  length  up  to 
30  microseconds.  The  technical  problems 
associated  with  operation  at  much  longer 
pulse  length  are  well  in  hand. 

The  long  life  obtained  in  these  tubes  guar¬ 
antees  low  cost  per  operating  hour  combined 


with  low  initial  cost,  thus  placing  linear 
accelerators  within  reach  of  many  new  users. 
New  developments  now  approaching  produc¬ 
tion  include  tubes  with  broad  band  opera¬ 
tion,  instead  of  tunable  operation  and 
modulating  anodes.  These  developments  will 
provide  major  improvements  in  systems 
where  electronic  tuning  and  shaped  pulses 
are  important. 

The  performance  of  our  L-band  klystron 
family  has  made  Litton  Industries  the  lead¬ 
ing  supplier  of  high  powered  klystrons  in 
this  range.  Soon  comparable  families  at 
other  frequencies  will  enhance  the  reputa¬ 
tion  gained  at  L-band. 

For  your  present  needs,  whatever  your 
L-band  requirements  for  high  power,  be  they 
radar,  linear  acceleration,  or  others,  Litton 
Industries  is  the  supplier.  For  your  future 
needs,  it’s  best  to  get  our  thinking  early  in 
your  planning.  Write  to  Litton  Industries, 
Electron  Tube  Division,  Office  E5,  960 
Industrial  Road,  San  Carlos,  California. 
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LITTON  INDUSTRIES  Electron  Tube  Division 

MAGNETRONS  •  KLYSTRONS  •  CARCINOTRONS  •.  TRAVELING  WAVE  TUBES 
BACKWARD  WAVE  OSCILLATORS  •  CAS  DISCHARGE  TUBES  •  NOISE  SOURCES 
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CAPABILITY 
THAT  CAN  CHANGE 
YOUR  PLANNING 
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A  NEW  DIMENSION  IN  COMPUTER  TECHNOLOGY 


Never  has  so  vast  and  complex  a  project  been 
undertaken  in  data  processing  and  data  com¬ 
munications.  Billions  of  bits  to  be  handled 
.  .  .  information  flowing  in  from  hundreds  of 
electronic  sources,  processed  by  digital  tech¬ 
niques,  displayed,  solutions  and  commands 
issued  ...  in  precious  seconds. 

A  very  short  time  ago  we  were  a  newly  created 
subsidiary  of  International  Telephone  and  Tele¬ 
graph  Corporation.  Today  we  are  a  purposeful 
engineering  management  group  actively  forg¬ 
ing  ahead  with  the  myriad  problems  of  our 
challenging  project. 

As  systems  manager  we  are  charged  with  the 
development  and  production  of  a  world-wide 
electronic  control  system  which  will  transmit, 
process  and  display  information  required  in 


military  operations  —  global,  in  seconds.  This 
project  demands  a  w’ealth  of  engineering  im¬ 
agination.  It  will  result  in  creation  of  a  wholly 
new  technology  in  digital  computer  science. 

If  your  interests  as  an  engineer  lie  in  elec¬ 
tronic  systems  engineering,  in  data  processing 
and  communications,  you  will  find  in  this  pro¬ 
ject  unusual  opportunity  to  express  imagina¬ 
tion  and  creative  competence,  in  a  degree 
surpassing  anything  previously  undertaken  in 
computer  engineering. 

To  obtain  information  on  engineer 
openings  write  A.  J.  Crawford,  Per¬ 
sonnel  Manager.  A  resume  of  your 
education  and  experience  is  essential. 

An  interview  will  be  arranged  at  your 
convenience. 


INTERNATIONAL  ELECTRIC  CORPORATION 

Route  17  &  Garden  State  Parkway,  Paramus,  New  Jersey 

A  Subsidiary  of  International  Telephone  and  Telegraph  Corporation 


January  16,  1959  -  ELECTRONICS 


/ 


/ 


Military  Buying  to  Climb 

Commerce  Dept/s  electronics  division  sees  a 
1 6-percent  hike  in  sales  to  services 


Washington — Orbiting  Atlas  com¬ 
munications  satellite  has  gone  far 
towards  balancing  the  public’s 
psyche  in  the  cold  war.  By  doing 
this  it  may  help  balance  the  1960 
federal  budget  as  well. 

President  Eisenhower  unexpect¬ 
edly  announced  just  before  Christ¬ 
mas  that  the  1960  budget  would  be 
a  balanced  one  in  the  “general  area 
of  $77  billion,”  compared  to  the 
fiscal  ’59  budget  total  of  $79.2 
billion. 

Higher  Defense  Spending 

Although  defense  and  other 
budget  details  will  probably  not  be 
known  for  a  few  days,  the  President 
stated:  “The  budget  will  provide 
higher  expenditures  than  ever  be¬ 
fore  in  time  of  peace  for  national 
defense.” 

This  means  that  the  President 
plans  to  go  above  the  estimated 
$40.8  billion  figure  for  the  year  end¬ 
ing  June  30.  There  has  been  talk 
of  increasing  the  defense  outlay  to 
$41  or  $42  billion. 

Outlook  is  for  boosts  in  missile 
production  spending  despite  some 
missile  cancellations,  a  drastic  cut 
in  aircraft  production  expenditures, 
and  a  slight  increase  for  other 
types  of  military  electronic  pro¬ 
curement. 

The  electronic  division  in  the 
Commerce  Department’s  Business  & 
Defense  Services  Administration 
forecasts  a  16-percent  hike  in  mili¬ 
tary  electronic  sales.  However,  it 
doesn’t  explain  the  base  figure  used. 

Military  Electronic  Outlays 

Based  on  estimates  that  about  25 
percent  of  aircraft  production  and 
35  percent  of  missile  production 
go  for  electronic  gear.  Electron¬ 
ics’  own  estimate  is  that  shipments 
of  military  electronic  products — as 
measured  by  Pentagon  cash  outlays 
— will  total  about  $4.2  billion  during 
the  current  1959  fiscal  year. 

Projecting  shipments  in  the  new 
year  from  this  base  figure,  BDSA’s 
forecast  of  a  16-percent  hike  means 


an  increase  of  some  $672  million 
in  expenditures.  Actually,  BDSA’s 
forecast  refers  to  sales  or  new  or¬ 
ders  rather  than  shipments,  refers 
also  to  calendar  1959  rather  than 
fiscal  1960.  But  shipment  and  new 
order  figures  for  military  electron¬ 
ics  have  been  running  close  to¬ 
gether  and  Pentagon  experts  figure 
the  trend  to  continue. 

Aircraft  outlook  is  for  a  drop  of 
about  $1  billion  in  production  ex¬ 
penditures  in  fiscal  1960,  bringing 
the  total  down  to  about  $6.2  billion. 
But  the  electronics  slice  of  the  air¬ 
craft  production  dollar,  now  aver¬ 
aging  25  percent,  will  increase 
some.  So  it’s  likely  that  aircraft 
electronics  spending  will  remain  at 
about  this  fiscal  year’s  level  of  at 
least  $1.7  billion. 

Missile  Share 

Missile  production  expenditures 
will  probably  rise  by  at  least  $1  bil¬ 
lion  over  the  current  $3.4  billion 
volume.  And  the  missile  electronic 
share  will  go  up  proportionately 
from  this  year’s  rate  of  at  least  $1 
billion. 

Shipborne  electronic  expendi¬ 
tures,  running  at  a  rate  of  about 
$117  million,  will  continue  at  the 
same  level  at  best  or  dip  slightly. 


Controls  Ingots 


Clos«4l-«ircuit  Iv  inttalM  by  GE  givat  mill 
oparotor  vitioii  ha  naadt  to  control  rolling 
of  whito  hot,  12,000-lb  aluminum  ingots  at 
Koiiar  plant  in  Rovontweod,  W.  Vo. 


NEW  BENDIX 

VOLTAGE-CONTROLLED 
OSCILLATOR  FOR 
MISSILE  &  INDUSTRIAL 
APPLICATION 


What  It  doM:  produces  a  pulsed  output  whose 
frequency  is  proportional  to  input  voltage. 

Where  H  ean  be  used  te  advantage: 
a  Analog  to  FM  telemetry, 
a  Driving  FM  data  handling  system  directly  from 
uncompensated  potentiometer  sensor, 
a  Converting  EPUT  meter  to  digital  voltmeter, 
a  Providing  0.1%  FM  readout  for  voltage  sensor, 
a  Acting  as  voltage  integrator  with  cumulative 
counter. 

a  Checking  response  of  pulse-averaging  discrimi¬ 
nators. 

a  As  sweep  frequency  generator  when  driven  by 
integrator-connected  DC  amplifier  fed  with 
square  wave. 

a  As  highly  stable,  variable  frequency  triuer 
source  with  input  potentiometer, 
a  As  reference  element  in  wide  band  feedbKk 
discriminator. 

Its  parleniianao  iharaelarMea: 

Input  Range . Oto-f  100voits;d.c.tol  KC. 

Output  Range . 10  KC  to  110  KC. 

Output  Pulse . 0.5  (isec  pulse,  0.1  psec  rise 

time.  80  volts  amplitude, 
either  polarity. 

Linearity . Maximum  deviation  -|-0, 

-0.2%  of  full  scale  from 

straight  line  through  10  KC 
and  110  KC.  May  be  cor¬ 
rected  to  best  straight  line 
giving  maximum  deviation 
of  >^0.1%  of  full  scale. 

Frequency  Response. .  Response  to  a  step  input  of 
any  amplitude  is  within  one 
period  of  the  state  fre¬ 
quency  corresponding  to 
the  step  input. 

Input  Impedance .  Greater  than  1000  megohms 

at  any  input  level. 

Stability . Drift  over  a  24-hoor  period 

is  0.1%  of  full  scale  maxi¬ 
mum  after  initial  warm-up 
period. 

Power . 100-125  volts,  60  cycle. 

Por  furthor  informoNon  wrHo  lo:  Dogl.  Jl*1d 

Cincinnati  Division 

CincinnoH,  OMo 
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never  before  with  one  package! 

BROAD  PULSED  RF 
SPECTRUM  ANALYSIS 

(50mc  to  4000mc)... featuring 

I 

200cps  resolution 
high  stability 
low  residual  hum 

IN  ONE  LOW  COST  UNIT! 

1 


Pultad  radio  froquoncy 
•pocificalioni  ditployod 
on  SPA-2  Kroon.  Powor 
point*,  null*,  and  aiiy- 
motrio*  duo  to  improp- 
or  firing  aro  quickly 
onalytod. 


T  '  '  *  ■  =■  ■ 
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PANORAMIC’S  COMPACT 

CDA  0  microwave 

Orfl-Z  SPECTRUM 

■ssa*  'j  ■  i  ■ 

ANALYZER 

How  the  SPA-2  Does  It: 

•  I  me  wido  owoopwidth 
continuoutly  odjuttable 
down  to  0 

•  Vorioblo  rotolufion,  10 
Kc  to  lots  then  200cp* 

•  Vorioblo  swoop  rote 
I  cps  to  60  cpt 

•  Linear,  40db  log,  and 
powor  omplitudo  tcolos 

•  Choice  of  2  oxtromoly 
tonsitivo,  stable  tuning 
hoods— RF-5  (SO-2SOmc): 
100  dbm,  RF4  (220- 
4000mc):  to  — lOOdbtn 
on  fundamentals 

Own  a  reliable  tuning 
head  in  this  frequency 
range?  Then  .  .  . 
all  you  need  it 
PANORAMIC'S  SB-8b 
Type  T1000  Panolyzor 
(available  separately) 


the  low-cost 
solution  to 
your  spectrum 
Analysis 

noods. 


Now  with  the  200  cpt  resolution  featured  by  the  SPA-2 
you  can  examine  narrow  band  (1  me  or  lets)  microwave 
spectra  in  fine  detail.  Half  and  quarter  power  points, 
lobe  symmetry  and  other  vital  characteristics  of  broad 
pulsed  RF  are  reliably  delineated  Kon  after  Kon. 

Because  the  SPA-2  is  free  from  residual  FM  hum  modula¬ 
tion,  the  IF  bandwidth  resolution  control  it  fully  usable  to 
below  200  cps,  giving  you  mooningful  envelope  patterns. 

And  that's  not  alll  The  versatile  SPA-2  can  also  be  used 
to  analyze:  Standard  AM  &  FM  systems,  noise  spectra, 
OKillotor  instabilities  .  .  .  and  many 
other  dynamic  phenomena.  All  this 
performance  is  yours  at  extremely 
low  cost,  too.  Write,  wire  or  phone 
today  for  the  full  story 
.  .  ,  specificationt, 

applications, 

A  prices. 


RADIO  PRODtICTS,  INC. 


///n-H 


S*nd  for  Ponoromic't  1959  'IM*. 
CATALOG  DIGEST  ond 
Qftk  to  b«  put  on  our 
roguiar  moiling  list 
for  tho  PANORAMIC 
ANALYZER  footuring 
opplicotion  doto. 

PANORAMIC  RADIO  PRODUCTS,  INC. 
530  So.  Fulton  Avo.,  Mount  Vornon,  N.  Y. 
Phono:  OWens  9-4600 

Coblos:  Panoramic,  Mount  Vtrnon,  N.  Y«  Stato 
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MEETINGS  AHEAD 


Jan.  29-30:  Long  Distance  Transmi.s- 
sion  by  Waveguides,  Institution  of 
Electrical  Engineers,  London,  Eng¬ 
land. 

Feb.  1-6:  American  Institute  of  Elec¬ 
trical  Engineers,  Winter  General 
Meeting,  Statler  Hotel,  N.Y.C. 

Feb.  12-13:  Transistor  &  Solid-State 
Circuit  Conf.,  AIEE,  PGCT  of  IRE, 
Univ.  of  Penn.,  Philadelphia. 

Feb.  12-13:  Electronics  Conference, 
AIEE,  IRE,  ISA,  OPS,  Eng.  Soc. 
Bldg.,  Cleveland. 

Feb.  17-20:  Western  Audio  Conven¬ 
tion,  Audio  Eng.  Soc.,  Biltmore 
Hotel,  Los  Angeles. 

Mar,  3-5:  Western  Joint  Computer 
Conf.,  AIEE,  ACM,  IRE,  Fairmont 
Hotel,  Los  Angeles. 

Mar.  5-7:  Western  Space  Age  Conf. 
and  Exhibit,  L.  A.  Chamber  of  Com¬ 
merce,  Great  Western  Exhibit  Cen¬ 
ter,  Los  Angeles. 

Mar.  15-18:  National  Assoc,  of  Broad¬ 
casters,  Annual  Convention,  Conrad 
Hilton  Hotel,  Chicago. 

Mar.  23-26:  Institute  of  Radio  Engi¬ 
neers,  IRE  National  Convention, 
Coliseum  &  Waldorf-Astoria  Hotel, 
New  York  City. 

Mar.  31-Apr.  2:  Millimeter  Waves, 
Symposium,  Polytechnic  Inst,  of 
Brooklyn,  USAF,  ONR,  IRE,  USA 
Signal  Research,  Engineering  Soci¬ 
eties  Bldg.,  N.Y.C. 

Apr.  5-10:  Nuclear  Congress,  spon¬ 
sored  by  over  25  major  engineering 
and  scientific  societies.  Public  Audi¬ 
torium,  Cleveland. 

Apr.  13-15:  Protective  Relay  Conf., 
A  &  M  College  of  Texas,  College 
Station,  Texas. 

Apr.  14-15:  Industrial  Instrumentation 
and  Control  Conf.,  PGIE  of  IRE, 
Armour  Research  Foundation,  Illi¬ 
nois  Inst,  of  Tech.,  Chicago. 

Apr.  16-18:  Southwestern  IRE  Conf. 
and  Electronics  Show,  SWIRECO, 
Dallas  Memorial  Aud.  &  Baker 
Hotel,  Dallas. 

May  3-7:  Semiconductor  Symposium, 
Electrochemical  Society,  Philadel¬ 
phia. 


There’s  more  news  in  ON  THE 
MARKET,  PLANTS  AND  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  82. 
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WRITE  FOR  COMPLETE  DETAILS.., 

CLAR08TAT  MFQ.  CO.,  INC.,  DOVER,  new  Hampshire 

Clarostqt  Means  Precision  You  Can  Count  On 
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Demonstrated 
Precision  and 
Reliabiiity 


Clarostat  Series  49M  Miniaturized 
Wire-Wound  Potentiometers  are  used 
in  the  critical  electronic  system 
of  the  famous  air-to-air  Sidewinder 
missile.  This  is  one  more  example 
of  Clarostat  precision  — 
precision  you  can  count  on. 


CLAROSTAT  MINIATURIZED 
WIRE-WOUND  POTENTIOMETERS 


Precision  wire-wound  potentiometers  designed  for  the  most  critical 
military  and  commercial  use  where  space  is  at  a  premium,  yet  there  can 
be  no  compromise  with  reliability.  Clarostat  Series  49M  Potentiometers 
are  available  in  single  or  dual  units  and  may  be  ordered  in  encapsulated 
models  for  maximum  resistance  to  moisture  or  other  ambient  conditions. 
Ordering  variables  include:  resistance  and  tolerance;  function 
characteristics;  bushing  length;  shaft  length  and  configuration  and 
relation  to  contact^  locating  pin  position ;  and  construction. 


-0S4 - 

r  1/4-32  NCP -2* 


MOUNTINC  SUHFME 


SPICIPICATIONS 

Pnttr  Rattof  -  1.5  watts  @  40°  C. 
lasalatiaa  Iraalitfawa  last  -  Batwaan  tanninals 
and  ground  for  1  minuta,  1000  V  ac  @  3.4'  H,. 
Rasiitanea  Rania  -  1  to  20,000  ohms. 

Raslstanca  Tateranca  -  ±5% 

End  Raslstaacn  -  In  Kcordanca  with  MIL-R-19 
spacifications. 

Tagart  -  Linaar  only. 

Mackanical  and  Elactrical  Ratattan  -  300°,  ±3* 
Eftacthra  Ratatia.  -  300°,  ±3° 

TargM  -  0.5  to  3  ot.  in.  (Also  availabla  with 
locking  typa  bushing  up  to  20  oz.in.) 
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Behind  the  clouds  hides  a  cunning  enemy 
with  ever-improving  weapons  to  threaten 
our  security.  To  deter  these  airborne 
aggressors  is  the  job  of  the  all-weather 
interceptor,  our  first  line  of  defense. 

Partaking  in  a  giant  chess  game,  a  Hughes 
Airborne  Systems  Engineer  is  constantly 
fed  intelligence  information  regarding  the 
most  recent  enemy  advances.  He  asks  the 
question,  “How  effective  are  present  in¬ 
terceptors  against  the  new  enemy  capa¬ 
bilities,  and  how  can  we  counter  this 
challenge?” 

The  Hughes  Airborne  Systems  Engineer 


is  concerned  with  the  design  of  hardware, 
but  he  does  not  design  hardware.  He  is 
more  interested  ih  the  broader  systems 
aspects.  Taking  an  analytical  approach, 
he  must  solve  the  interacting  problems  of 
performance,  reliability,  maintainability, 
and  operability. 

If  this  type  of  systems  engineering 
interests  you,  investigate  the  assignments 
now  open  in: 

SYSTEMS  ANALYSIS  •  SYSTEMS  EVALUATION 
SYSTEMS  DESIGN  •  SYSTEMS  FLIGHT  TEST 
SYSTEMS  DESIGN  CO-ORDINATION 


The  salary  structure  for  these  positions 
reflects  the  advanced  nature  of  the  assign¬ 
ments.  Please  inquire  by  writing  directly 
to  Dr.  Allen  Puckett,  Associate  Director, 
Hughes  Systems  Development  Labora¬ 
tories. 

HUGHES  AIRCRAFT  COMPANY 
CULVER  CITY, B,  CALIF. 


ei„l.  HUGHES  AIRCRAFT  COMPANY 
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LEADING  MAKES- 
LATEST  TYPES 
IN  STOCKI 


C  P.  CURE 
Mercury  Watted 
Contact 


We  maintain  complete  distributor 
stocks  of  the  following  makes: 

Advance  Relays  Phillips  Controls 
Automatic  Electric  Struthers-Dunn 
Clare  Leach  Relays 

.Neomite-Elgin  Terado  and  Others 


AUTOMATIC  ELECTRIC 
Type  45  Stepper 
Wide  Selection 


delays 


Potter  &  Brumfield 


We  Anticipate  Your  Relay  Needs 

Relay  Sales  cannot  get  better  delivery  from 
manufacturers  than  you.  Relays  now  in 
stock  were  ordered  as  long  as  10  months 
ago  and  selected  by  men  who  have  special¬ 
ized  in  suppiying  relays  to  the  industry  for 
many  years.  The  items  illustrated  are 
typical  of  hundreds  of  thousands  in  stock. 
They  are  available  in  all  popular  coil  ratings 
and  contact  arrangements.  Why  wait  for 
relays?  Call  us  today  I 


STRUTHERS  OUNN 
Koying  Relay 
Many  Types  In  Stock 


PHILLIPS  CONTROL 
9QA  Midget  for  Sub  Chassis 
Mounting.  Many  Others 
In  Stock 


Wr/fe  or  Phone  for  Same  Day  Shipment 
Phone:  West  Chicago  1100 


WKmUMLW  ^  INC* 

P.O.  BOX  186-A  TWX  West  Chicago,  III.,  3464u 


(Actual  Size) 
NEOMITE-ELGIN 

Sub  Miniature  Harmatically  Sealad 
Relay.  All  Advance  Types  in  Slock. 
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New  Mallory 
Silicon  Rectifiers 

take  500’hour  boiling  water  test . . .  exceed 
military  humidity  requirements 


NEW  PERFORMANCE.  Reverse  leakage 
current  is  less  than  250  microamperes — 
forward  drop  less  than  0.5  volt — at  85®  C 
ambient  and  0.5  amperes  forward  cur¬ 
rent.  Characteristics  stay  virtually  un¬ 
changed  on  2000-hour  life  test  above  85°  C 
ambient  and  1.5  million  cycles  of  switch¬ 
ing  at  rated  load. 

NEW  RELIABILITY.  Unique  production  and 
automatic  100%  testing  methods  end 
premature  failure  problems. 

NEW  ECONOMY  —  priced  substantially 
lower  than  commercial  silicon  rectifiers. 


Here,  for  the  first  time,  is  a  silicon  recti¬ 
fier  proved  to  have  superior  reliability 
and  humidity  resistance,  and  priced  for 
radio  and  television  use.  It’s  the  new 
Mallory  Type  T — a  major  break-through 
in  semi-conductor  technology ! 

NEW  MOISTURE-PROOF  DESIGN.  Unique 
Mallo-Seal*  encapsulating  material,  cre¬ 
ated  by  Radio  Materials  Company,  a 
Mallory  division,  enables  the  Type  T  to 
withstand  500  hours  of  boiling  water  test 
— to  pass  four  times  the  humidity  cycling 
of  MIL-202A — without  deterioration. 


'Tradt  Mark,  P.  R.  Mailory  &  Co.  Ine. 


Plug-in  model,  for  fuse 
type  clip  mounting,  is 
also  available.  Charac¬ 
teristics  are  the  ^iame 
as  the  Type  T  de¬ 
scribed  above. 


CIRCLE  41  READERS  SERVICE  CARD 
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AN''FPS>16  inttrumantotien  radar  (abova)  and 
Sandia  tracking  talascapa  (at  right)  ara  twa  of 
tha  high-praciiion  lyttamt  in  uta  on  tha  Atlantic 
rango 


Instruments 


Key  to  Missile  Programs 


Range  instrumentation  calls  on  all  the  techniques  of  measurement  in  several  sciences. 
Electronics  and  optics  get  rapid  and  complete  data  to  guide  guided-missile  development 


By  FRANK  LEARY,  Awiociate  Kditor 


Range  instrumentation  is  an  extensive  field  of  ap¬ 
plied  technology  which  has  grown  entirely  in  the 
years  since  World  War  II. 

During  these  years,  the  concept  underlying  the 
nation’s  defense  plans  has  changed.  The  quantitative 
superiority  that  was  the  aim  of  1945's  tanks,  planes 
and  ammunition  has  been  replaced  by  the  aim  of 
qualitative  superiority  in  armanent  such  as  long- 
range  nuclear-armed  guided  missiles. 

Such  armanent  dictates  simultaneous  development 
and  production  of  weapons  .systems,  and  makes  the 
rapid  feedback  of  test  information  a  critical  need. 
This  requirement  has  spurred  the  growth  of  the  new 
field  of  range  instrumentation. 

Missile  test  ranges  to  collect  test  data  and  feed  it 
back  to  development  groups  vary  in  size  from  Navy’s 
short  ranges  at  Dover,  N.  J.,  and  Chincoteague  (Tem- 
peranceville),  Va.,  to  the  5,000-mile  Atlantic  range 


LAST  SEPTEMBER,  several  destroyers  on  ma¬ 
neuvers  in  the  North  Atlantic,  two  cruisers  resting 
at  anchor  in  Charleston,  S.  C.,  the  carrier  Roose¬ 
velt  at  berth  in  Norfolk,  Va.,  and  a  couple  of 
atomic  subs  were  ordered  “at  flank  speed”  to  ren¬ 
dezvous  near  the  Bahamas. 

The  purpose:  to  flush  unidentified  subsurface 
craft  known  to  be  lurking  in  the  waters  off 
Florida.  Or  to  force  them  to  keep  their  antennas 
submerged  during  critical  missile  firings  about  to 
take  place. 

Every  time  a  missile  is  fired  from  Cape  Ca¬ 
naveral,  the  Caribbean  airwaves  hum  with  data 
as  hundreds  of  millions  of  dollars  worth  of  elec¬ 
tronic  gear  goes  to  work.  This  country’s  vital 
missile  programs  rely  on  the  electronics  tech¬ 
nology  for  data.  This  is  the  story  of  how  that 
information  is  gathered,  and  of  the  part  elec¬ 
tronics  plays  in  the  deadly  game  of  guided  missiles 
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FIG.  I— Atlantic  Mittila  Tatt  Ronga  ttratehas  5,000  milat  from  main¬ 
land  to  Atcancion  Itland 


beginning  at  Cape  Canaveral,  Fla.  The  ranges  differ 
principally  in  scale,  in  magnitude  and  complexity. 

The  Air  Force  Missile  Test  Center  at  Patrick  Air 
Force  Base  conducts  flight  tests  on  all  Army,  Navy 
and  Air  Force  missiles  designed  to  fly  over  150  miles. 
Chincoteague  and  Dover  handle  missiles  intended  to 
reach  a  target  within  a  few  miles.  The  Air  Force’s 
$150-million-plus  investment  in  information-gather¬ 
ing  facilities  at  Canaveral  dwarfs  all  other  ranges 
currently  in  operation. 

CAPE  CANAVERAL— The  Air  Force  Missile  Test 
Center  in  Florida  is  launch  point  for  the  Atlantic 
missile  range.  Recording  equipment  covering  the  mis¬ 
sile  flights  from  Canaveral  is  situated  at  a  series  of 
auxiliary  air  ba.ses  extending  from  the  Florida  main¬ 
land  to  St.  Lucia  in  the  Windward  Islands,  thence  to 
Fernando  de  Noronha  off  the  coast  of  Brazil,  and  on 
to  Ascencion  Island  (see  map.  Fig.  1). 

The  3,500-mile  skip  between  St.  Lucia  and  Ascen¬ 
cion  is  also  watched  from  six  permanently  anchored 
telemetry  picket  ships.  These  ships  are  used  mostly 
on  tests  of  air-breathing  missiles.  Angular  position 
data  derived  from  the  pickets  is  accurate  only  within 
15  degrees. 

Data-processing  gear  is  centrally  located  at  Patrick 
AFB.  The  raw  data  entering  the  reduction  facility 
becomes  a  complete  flight-test  report  within  about 
ten  days  after  a  flight. 

Instrumentation  on  the  Atlantic  range  is  planned, 
engineered  and  operated  under  the  management  of 
RCA  Service  Co.,  which  subcontracts  the  job  from 
range  manager.  Pan  American  World  Airways. 

FLIGHT  PHASES — A  missile  flight  is  considered 
as  having  three  distinct  phases:  launch,  midcourse, 
and  terminal  flight. 

Launch  includes  everything  from  before  the  count¬ 
down  to  burnout.  During  this  period,  everything 
that  happens  to  the  missile  is  measured  to  a  high 
•  degree  of  precision.  Optical  systems  are  used  in  the 
actual  launch  area;  at  2,000  to  3,000  ft  up,  when  the 
ground  clutter  ceases  to  be  a  nuisance,  electronics 
starts  to  work. 

From  burnout  to  reentry,  the  missile  is  in  its  mid¬ 


course  flight.  During  this  phase,  the  ground-control 
station  needs  to  know  where  the  bird  is,  but  does 
not  require  precision.  Coasting  time  is  most  valuable 
for  reception  of  telemetered  information. 

From  reentry  to  impact,  the  need  for  exact  meas¬ 
urement  arises  again.  The  terminal  trajectory  is  the 
payoff  for  the  whole  flight.  Precision  electronic  and 
optical  .systems  are  used  to  follow  the  missile  in  this 
phase. 

DATA  GATHERING — In  all  stages,  the  engineers 
need  information  from  the  missile  on  its  internal 
behavior.  Telemetering  begins  prior  to  launch,  goes 
on  throughout  the  flight.  Launch-phase  information 
of  particular  interest  includes  the  functioning  and 
behavior  of  valves,  engine,  guidance  system,  fuel 
utilization  system.  If  a  stage  .separates  at  burnout, 
that  process  is  also  metered.  In  the  terminal  phase, 
the  measurement  of  the  warhead  environment  and 
operations  of  the  fuzing  and  arming  devices  are  of 
critical  importance.  Throughout  the  flight,  vibration, 
pressure,  temperature  and  fuel  supply  are  continu¬ 
ally  monitored. 

Recorders  aboard  missiles  that  have  flopped  on  the 
skid  strip  at  Canaveral  have  provided  even  more 
data  than  telemetry  units.  Atlas,  Jupiter  and  a  couple 
of  other  missiles  carry  small  tape  recorders  in  their 
nosecones  that  eject  themselves  seconds  before  im¬ 
pacts,  parachute  into  the  sea,  and  as  they  float 
signal  for  help  until  they  are  recovered. 

Cha.se  planes  frequently  tag  along  after  air- 
breathers  to  take  closeup  photos  on  the  midcourse 
run.  The  only  known  unintentional  collision  of  a 
missile  with  a  plane  involved  a  Snark  and  an  Air 
Force  jet  cha.se  craft  with  an  RCA  cameraman 
aboard.  The  wing  of  the  jet  was  damaged,  but  it 
limped  125  miles  back  to  Patrick.  The  Snark  sank. 

TIMING  SYSTEM — Precise  timing  is  one  basic 
requirement  for  the  accurate  measurement  of  missile 
position  and  behavior.  Timing  codes  used  throughout 
the  missile  test  are  produced  electronically  as  trigger 
pulses  or  in  binary-code  form.  Most  codes  are  pre¬ 
sented  serially  in  a  form  that  can  be  recorded  directly 
by  magnetic  or  photographic  equipment.  All  codes 
can  be  sampled  once  a  second  and  read  out  in  Eastern 
Standard  Time. 

Master  control  of  the  timing  system  is  located  at 
Canaveral.  Two  identical  timebase  generators  pro¬ 
duce  identical  codes  from  a  64-kc  clock  frequency 
synchronized  to  0.1  microsecond  with  WWV.  An  elec¬ 
tromechanical  sequencing  device  triggers  the  time- 
base  generator  at  the  first  motion  of  the  missile.  The 
same  .sequencer  triggers  the  30-odd  cameras  in  the 
immediate  launch  area,  and  also  programs  certain 
internal  missile  functions  during  countdown. 

Timing  signals  are  transmitted  to  all  outlying  sta¬ 
tions  on  the  Florida  coast  by  wire  or  radio.  They  are 
sent  downrange  by  submarine  cable  (which  termi¬ 
nates  at  Mayaguez,  P.  R.).  The  signals  are  distrib¬ 
uted  in  low-energy  form,  and  are  amplified,  reshaped 
and  retimed  in  terminal  units  at  each  downrange 
using  point. 

The  64-kc  clock  frequency  can  maintain  its  one- 
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as  well  as  from  stations  to  ships  and  aircraft.  Radio 
links  the  six  telemetry  pickets  into  the  system. 

Before  and  during  flights,  the  entire  radio  spec¬ 
trum  from  2  to  10,000  me  is  regularly  monitored. 
Interference-control  equipment  measures  electro¬ 
magnetic  radiation,  to  try  to  hold  interference  to 
an  acceptable  level.  Most  of  this  equipment — air¬ 
borne  and  land-based  panoramic  receivers  and  re¬ 
corders — is  adapted  from  similar  reconnaissance  and 
ferreting  gear  used  in  the  electronic  countermeasures 
fleld. 


part-per-million  stability  over  long  periods.  Through¬ 
out  most  of  the  range,  timing  is  synchronized  to 
within  150  microseconds.  Beyond  the  submarine 
cable,  the  timing  signals  are  relayed  by  radio  link; 
at  the  more  remote  downrange  points,  timing  is  syn¬ 
chronized  to  within  250  microseconds. 

The  identical  timebase  generators  at  Canaveral 
provide  100-percent  backup.  Each  works  all  the  time, 
but  only  one  is  connected  at  a  time  to  the  distribution 
system.  If  the  in-service  generator  fails,  the  com¬ 
munication  line  carrying  the  signals  is  immediately 
and  automatically  switched  to  the  other  unit. 

Each  downrange  station  has  its  own  timing  gen¬ 
erator,  which  is  synchronized  with  the  master  unit 
in  Florida.  If  the  local  generator  fails,  the  synchro¬ 
nizing  signals  coming  in  over  the  cable  or  radio  link 
are  switched  in  and  used.  Portable  subcentral  units 
are  used  at  remote  points  on  the  range. 

COMMUNICATIONS — Reliable  communications  are 
another  basic  requirement  for  operation  of  the  test 
range. 

Primary  link  between  the  mainland  and  all  down- 
range  stations  as  far  as  Mayaguez,  P.  R.,  is  a  single¬ 
conductor  submarine  cable.  This  cable  may  later  be 
extended  to  Antigua,  B.  W.  I.  The  cable  carries  12 
channels  in  each  direction,  of  which  10  can  be  used 
by  the  range  for  voice,  teletype  or  data  transmission, 
as  needed.  Carrier  techniques  are  used  for  multi¬ 
channel  operation. 

H-f,  vhf  and  uhf  radio  are  used  for  communication 
between  individual  stations  and  sites  not  on  the  cable. 


Radotnas  and  matl-top  tracking  antanna  on  ona  of  tha  six  takmolry 
skips 


SAFETY — Range  safety  and  surveillance,  too,  de¬ 
pend  on  electronics.  Air  Force  FPS-8  radars  inspect 
the  airspace  above  the  range  from  Canaveral  and 
Grand  Bahama  before  a  missile  shoot.  The  ocean 
areas  in  which  the  missile  or  its  boosters  may  fall 
are  inspected  prior  to  firing  and  during  the  missile 
flight  by  air  early  warning  radar  of  the  AN/APS-20 
type.  Video  information  obtained  by  the  AEW  craft 
is  transmitted  to  ground  by  vhf  radio  link,  and  both 
displayed  and  manually  plotted  for  the  range  safety 
officer. 

If  a  missile  becomes  hazardous  in  flight,  the  safety 
officer  can  destroy  it.  A  uhf  command  control  and 
destruction  system  can  radio  as  many  as  20  different 
coded  commands  for  control  purposes,  including  the 
“destruct”  command.  The  command  control  is  a  dual¬ 
channel  system  to  provide  100-percent  backup.  It  is 
also  fail-safe:  interruption  of  the  carrier  signal  de¬ 
stroys  the  missile. 

During  the  launch  phase,  an  IBM704  at  Canaveral 
is  fed  either  by  the  high-precision  Azusa  c-w  system 
or  the  AN/FPS-16  radar.  Both  inputs  come  into  the 
computer  central ;  the  man  in  charge  can  pick  which¬ 
ever  seems  most  accurate.  The  computer  continually 
predicts  where  the  missile  would  land  if  power  were 
to  be  cut  off  on  the  instant.  This  permits  the  range 
safety  officer  to  take  early  action  in  case  of  mal¬ 
function. 

ELSSE  skyscreen  or  Uovap  phase-comparison  sys¬ 
tems  watch  the  mis.sile  as  it  lofts  to  make  sure  it 
departs  downrange  on  the  right  azimuth.  One  watches 
it  from  behind,  another  from  across  its  path;  the 
two  outputs  are  displayed  for  the  safety  officer. 

RADAR — Tracking  radar  used  at  the  launching  site 
and  at  each  downrange  station  is  an  extensively  mod¬ 
ernized  SCR584,  referred  to  as  AFMTC  Model  II. 
Two  of  these  updated  artillery  workhorses  are  in¬ 
stalled  at  each  station.  The  Mod  II  system  can  reach 
out  several  hundred  miles  for  targets,  can  measure 
angles  to  one-mil  accuracy.  Modification  includes  co¬ 
ordinate  converters  (polar  to  rectilinear),  automatic 
plotting  boards,  digital-data  recorders  and  data- 
transmission  gear.  Random  and  systematic  errors 
can  be  corrected  through  additional  data  gleaned 
from  boresight  cameras  mounted  on  each  Mod  II 
reflector. 

Potentiometer  and  synchro  outputs  are  the  analog 
data  produced  by  the  Mod  II.  Potentiometer  outputs 
giving  azimuth,  elevation  and  slant  range  are  con¬ 
verted  to  rectilinear  analogs,  then  fed  to  converters 
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Aiuto,  ^v«lep«d  by  Cenvair,  it  a  highly  accurot*  c-w  phoMKom- 
poriten  tytfcin.  Anitnna  array  moaturtt  angl*  cetinat 


to  operate  pens  on  automatic  plotting  boards. 

Commutators  on  the  shafts  of  the  radar’s  azimuth 
and  elevation  indicators  produce  digital  versions  of 
the  angular  data.  The  digital  information  is  stored 
and  sampled  at  half-second  intervals.  Outputs  are 
recorded  on  punched-paper  tape  for  later  processing 
in  a  digital  computer. 

The  digital  position  information,  corrected  for 
parallax,  is  also  relayed  downrange  to  help  other 
stations  acquire  target,  and  sent  back  to  central 
control  at  Canaveral  to  afford  a  continuous  plot  as 
the  missile  passes  over  each  tracking  station. 

Highly  precise  AN/FPS-16  tracking  radars  are 
also  used,  with  installations  at  Canaveral,  Grand  Ba¬ 
hama  and  Ascencion,  and  one  going  in  at  Eleuthera. 
The  RCA-built  FPS-16  is  a  more  sophisticated  and 
more  accurate  radar,  with  a  longer  tracking  range 
than  the  Mod  II. 

C-W  SYSTEMS — Continuous-wave  systems  such  as 
Azusa,  Dovap,  Cotar  and  Secor  are  used  to  pinpoint 
missile  position  during  launch  and  terminal  phases. 

Dovap  (doppler  vekxrity  and  position)  starts  by 
transmitting  a  c-w  signal  which  is  picked  up  by  the 
missile,  doubled,  and  retransmitted  to  ground.  Three 
ground  receivers  on  a  precisely  surveyed  baseline 
pick  up  the  original  signal  and  double  it,  then  beat 
the  doubled  signal  again.st  the  incoming  signal  from 
the  missile.  Dovap  transmitters  are  installed  at 
Canaveral  and  Grand  Bahama. 

Azusa  is  a  byproduct  of  the  Convair  MX-774  proj¬ 
ect  (forerunner  of  Convair’s  Atlas  ICBM).  It  is 
an  enormously  complex  interferometer,  and  is  an  ex¬ 
tremely  accurate  phase-compari.son  sy.stem.  It  uses 
only  one  ground  station  and  a  small  missileborne 
transponder.  Ground  station  has  a  compact  array  of 
nine  antennas,  eight  of  which  are  receiving  antennas 
arranged  in  the  form  of  a  big  cross.  U.  S.  Coast  & 
Geodetic  Survey  located  the  antennas  to  an  accuracy 
of  2i  parts  in  a  million. 

Antennas  are  housed  in  air-conditioned  plastic 
radomes,  securely  footed  in  massive  watercooled  con¬ 
crete  pads  to  limit  movement  from  vibration  and 


heat  expansion.  Major  missile  launching  pads  are 
surveyed  with  reference  to  the  Azusa  baseline. 

The  Azusa  ground  station  broadcasts  a  modulated 
c-w  signal  which  is  rephased  by  the  transponder  and 
rebroadcast.  The  cruciform  antenna  array  permits 
measurement  of  angle  cosines,  provides  position  data 
in  digital  form  to  an  accuracy  of  34  parts  in  a  mil¬ 
lion,  or  0.1  mil. 

OPTICS — During  the  first  few  thousand  feet  of  the 
launch  phase,  and  in  the  last  moments  before  impact, 
the  most  valuable  data  are  provided  by  optical 
systems. 

Tracking  theodolites  simultaneously  record  pic¬ 
tures  of  the  missiles,  their  own  azimuth  and  elevation 
pointing  angles,  and  the  master  timing  code.  A  fix 
from  two  theodolites  accurately  surveys  the  missile’s 
position  in  space;  changes  in  position  with  respect 
to  time  produce  velocity  and  acceleration  data. 

Standard  motion-picture  cameras  modified  to  re¬ 
cord  timing  codes  as  well  as  the  missile  picture  aug¬ 
ment  the  theodolite  data.  These  cameras  are  pri¬ 
marily  used  for  recording  specific  events  with  relation 
to  time.  One  type  of  camera  takes  800  to  1,000  pic¬ 
tures  a  second  of  the  exhaust  flame  of  the  rising 
missile  for  later  analysis.  The  camera  could  take  as 
many  as  6,400  frames  a  second. 

Fixed  cameras  are  extensively  deployed  around  the 
launch  site  to  record  metric  and  engineering  data 
in  the  early  stages  of  flight.  Each  camera  is  pre¬ 
oriented  at  a  carefully  calculated  angle  so  that  the 
missile  will  pass  through  its  field  of  view. 

Highly  accurate  ballistic-plate  cameras  photograph 
missiles  during  the  launch  and  terminal  phases  of 
nighttime  shoots.  These  cameras  record  the  image 
of  an  intense  Hashing  light  aboard  the  missile  against 
the  background  of  star  trails.  A  fix  from  two  or  more 
of  these  cameras  provides  unusually  accurate  space- 
position  data,  since  star  positions  are  known  to  high 
orders  of  accuracy.  The  ballistic-plate  cameras  meas¬ 
ure  to  accuracies  of  1  part  in  50,000. 

TRACKING  —  Perkin-Elmer’s  recording  optical 
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FIG.  2— ROTI  automatic  •xpoturo  control 
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tracking  instrument  (ROTI;  see  cover)  has  recently 
been  added  to  AFMTC’s  armory  of  optical  range 
instruments.  ROTI  is  a  telephoto  cine  camera  whose 
principal  purpose  is  to  record  booster  separation  at 
slant  ranges  of  100  miles  or  more.  It  is  basically  a 
Newtonian  telescope  with  a  24-in.  aperture  and  a 
focal  length  variable  in  100-in.  steps  from  100  inches 
to  500  inches.  It  took  pictures  of  Sputnik  II  at  a 
distance  of  200  miles  with  sufficient  clarity  to  allow 
scientists  to  calculate  the  satellite’s  length. 

Pointing  of  the  telescope  is  normally  under  the 
control  of  two  operators,  one  controlling  azimuth 
aided-tracking  system,  the  other  elevation.  It  can 
also  be  controlled  by  one  man  in  the  elevation-opera- 
tor’s  position.  Original  target  acquisition,  however, 
is  slaved  to  a  radar  through  computing  circuits  and 
a  coordinate  converter.  The  same  converter  provides 
slant-range-to-target  to  control  the  focus. 

For  exposure  control,  external  light  levels  are 
compared  with  a  reference  light  source  (see  Fig.  2). 
The  two  light  sources  are  alternately  admitted  to  a 
multiplier  phototube  by  a  mechanical  chopper.  Out¬ 
put  from  the  phototube  is  amplified  to  servo  a  pair 
of  variable-density  disks  which  turn  to  control  the 
amount  of  light  admitted  to  the  camera.  (The  ROTI 
operates  always  at  critical  aperture  to  maintain  high 
resolution.)  The  two  neutral  disks  are  placed  between 
the  transfer  optics  and  the  film,  can  vary  light  inten¬ 
sity  between  0.1  percent  and  100  percent  of  the  light 
energy  entering  the  telescope  objective. 

TELEMETRY — In-flight  data  of  interest  to  missile 
engineers  are  obtained  by  telemetry.  Eighteen  f-m/ 
f-m  subcarrier  channels  are  available  for  each  r-f 
telemetry  carrier.  Nine  of  the.se  can  be  commutated 
in  27  subchannels,  giving  each  carrier  a  capacity  of 
252  functions.  Common  practice  uses  as  many  as 
600  channels  or  subchannels  for  a  single  missile 
flight,  producing  several  miles  of  tape  records. 

Ground  stations  receive  the  signals,  separate  the 
subcarriers,  decommutate  subchannels  where  needed, 
and  record  each  subchannel.  Engineers  may  monitor 
directly  any  of  a  score  or  more  preselected  functions 
throughout  the  teat  flight. 

The  composite  signal  is  also  recorded  directly  by 
precision  magnetic-tape  recorders.  Telemetry  record¬ 
ers  are  in  operation  at  all  stations  on  the  range  and 
in  the  picket  ships. 

Tapes  are  later  played  back  on  automatic  data- 
reduction  equipment,  and  graphs  are  made  of  the 
individual  functions.  During  this  process  engineers 
can  correct  for  nonlinearities  in  the  transducers. 

Ground  receivers  u.se  standard  3-  and  7-turn  helical 
antennas.  RCA  expects  to  be  able  to  span  the  whole 
5,000  miles  from  four  stations  within  the  near  future 
by  use  of  high-gain  automatic  tracking  antennas 
built  by  Radiation  Inc.  of  Melbourne,  Fla.  These  new 
sy.stems  will  use  60-ft  reflectors,  will  deliver  a  gain 
of  24  to  28  db  over  isotropic  systems. 

DATA-PROCEISSING  —  The  end  product  toward 
which  the  entire  range  works  is  data.  Following  tests, 
the  recorded  information  from  sites  at  the  launch- 
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ing  area  and  downrange  is  rushed  to  the  central  data- 
reduction  facility  on  the  mainland.  Photographic  film, 
paper  tape  and  magnetic  tape  are  each  processed 
separately;  meteorological  and  survey  data  are  also 
processed  by  separate  groups. 

Magnetic-tape  records  from  radar  and  telemetry 
stations  are  immediately  scanned  for  identifying 
symbols,  orientation  blocks,  time  indicators.  Film  is 
developed  and  edited ;  the  film  data  are  then  subjected 
to  sample  evaluation  runs  on  desk  calculators,  using 
prepared  station  constants.  If  results  are  reasonable 
and  agree  with  anticipated  results,  the  film  data  are 
transferred  to  paper  tape  and  scheduled  for  complete 
processing  in  an  automatic  digital  computer. 

Paper  tapes  generated  at  sites  measuring  trajectory 
electronically  are  edited  and  correlated  with  photo¬ 
graphic  boresight  data.  The  tapes  are  repunched  on 
automatic  recording  typewriters  to  ensure  correct 
format  and  make  allowances  for  bad  data  spots.  The 
verified  tapes  are  then  passed  along  to  the  computer. 

Meteorological  data  relating  to  conditions  at  launch 
time  are  assembled  to  compute  the  index  of  refrac¬ 
tion.  This  computed  index  is  then  used  as  a  correc¬ 
tion  factor  in  trajectory  computation.  Survey  infor¬ 
mation  is  obtained  either  just  prior  to  or  just  after  a 
test  and  is  used  to  compute  station  constants :  exact 
location  of  instruments  and  target  boards  (used  to 
orient  and  calibrate  optical  instruments),  origin  point 
of  the  missile,  camera  lens  specifications,  meteor¬ 
ological  factors  and  earth-curvature  corrections. 

Heart  of  the  data-processing  facility  is  the  FLAG 
(Florida  automatic  computer).  This  is  a  relatively 
high-speed  tape-fed  digital  computer  with  fast  mag¬ 
netic-core  storage  for  4,096  15-bit  words.  The  IBM704 
used  during  tests  for  impact  prediction  is  used  as  an 
auxiliary  procesising  system.  Another  FLAG  is  now 
under  construction  at  Patrick. 

Within  48  to  72  hours,  virtually  all  information 
from  a  test  has  been  processed  and  is  ready  for  re¬ 
lease  in  preliminary  form.  The  output  tapes  from  the 
computer  are  printed  out  by  automatic  typewriters. 
The  typed  pages  are  multilithed  for  final  distribution 
to  contractors  and  government  agencies  within  10  to 
12  days. 
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Voltage-tunable  ferroelectric  capacitors  are  being  applied  to  a  variety  of  prac¬ 
tical  circuits  such  as  f-m  oscillators,  panoramic  receivers  and  afc  systems.  Pres¬ 
ently  available  materials  permit  operation  at  sweep  rates  up  to  1 00  kc  and 
tuning  up  to  250  me.  Direction  research  must  take  to  expand  their  use  to  higher 
frequencies  is  discussed  and  manufacturing  methods  described 
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Ferroelectrics  Tune 


Ferroelectric  capacitors  are 
making  it  possible  to  construct 
a  greater  variety  of  electrically 
tuned  circuits.  Electronic  fre¬ 
quency  control  is  flexible,  versatile 
and,  in  many  applications,  essen¬ 
tial.  Therefore,  ferroelectric-tuning 
techniques  are  being  applied  to 
sweep  generators,  spectrum  an¬ 
alyzers,  panoramic  receivers,  f-m 
oscillators,  harmonic  generators. 

This  article  discusses  ferroelec¬ 
tric  capacitors  and  their  use  in  the 
design  of  sweeping,  low-power,  vhf 


FIG.  1  — Farrooloctric  copocitort  ara  con. 
noctod  in  porollol  with  bios  and  twoop 
vokogot  but  in  loriof  with  r.f  voltogo 
to  koop  low  r-f  flold  across  ooch  copoci* 
tor.  Plot  shows  copocitonco  against  bios 
vohogo  with  Ci  tho  oporoting  point 


FIG.  3 — Construction  diagram  shows  sil* 
vorod  surfacos  on  which  loads  of  copoci* 
tors  oro  soMorod 


and  uhf  oscillators;  an  electrically 
tuned  f-m  oscillator;  an  electrically 
tuned  panoramic  receiver  for  the 
35  to  200-mc  range;  and  an  auto¬ 
matic  frequency-control  device. 
Problems  encountered  in  the  con¬ 
struction  and  application  of  ferro¬ 
electric  capacitors  as  frequency¬ 
controlling  devices  are  included. 

Tuning  Elements 

Electric  tuning  techniques  use 
the  nonlinear  electrical  characteris¬ 
tics  of  certain  types  of  ferroelectric 
materials.  Barium  strontium  ti- 
tanate  materials  constitute  the 
major  class  of  dielectrics  that  are 
presently  being  applied  to  ferro¬ 
electric  tuning  devices.  Capacitance 
is  varied  by  changing  the  electric 
fleld  applied  to  the  capacitor. 

As  shown  in  Fig.  1,  the  resonant 
frequency  of  a  voltage-tunable  tank 
circuit  may  be  controlled  by  apply¬ 
ing  a  variable  d-c  bias  voltage  to 
the  junction  of  the  two  capacitors 
with  a  ground  return  at  one  end  of 
the  coil.  The  d-c  bias  voltage  de¬ 
fines  the  operating  point  C,.  To 
sweep  the  tank  in  frequency,  an  a-c 
signal  (60-cps  sine  wave)  is  super¬ 
imposed  so  that  it  will  vary  the 
capacitance  about  the  operating 
point. 

The  two  capacitors  are  connected 
in  parallel  with  the  bias  and  sweep 
voltages  but  in  series  with  the  r-f 
voltage.  This  arrangement  helps 
maintain  a  low  r-f  field  across  each 
ferroelectric  capacitor  while  hold¬ 
ing  the  required  polarizing  field  to 
values  that  are  reasonable. 
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FIG.  3— Vhf  twopt  otcillotor  hot  tuning 
ratio  of  about  2  to  1  from  20  to  250  me 
and  about  1.5  to  1  from  250  to  400  me 


FIG.  4— Lumpod-conitont  tochniquo  wot 
used  in  designing  vhf  oscillator  that  de¬ 
li  vores  about  10  mw  into  50  ohms 


The  Q’s  of  the  tuning  elements 
increase  with  an  increasing  biasing 
field.  Since  frequency  also  in¬ 
creases  with  increasing  biasing 
field,  the  Q  remains  fairly  constant 
from  20  to  250  me. 

Construction 

In  constructing  capacitors  that 
can  be  used  in  practical  circuits,  a 
flat  disk  of  Aerovox  HI-Q  body  91 
ceramic  material  is  used.  It  is  pro¬ 
vided  with  silvered  electrode  sur- 
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and  it  powarad  by  haaring-aid  battariat 


faces,  as  shown  in  Fig.  2,  The 
silver  electrodes  are  rubbed  with  a 
soft  solder  to  facilitate  later  solder¬ 
ing  operations.  The  disk  is  at¬ 
tached  to  a  glass  microscope  slide 
with  wax  to  provide  mechanical 
rigidity  during  handling. 

The  ceramic  disk  is  then  diced 
with  an  abrasive  w'heel.  The  size 
of  the  dice  depends  on  the  capac¬ 
itance  desired.  For  vhf  applica¬ 
tions,  0.005-in.  thick  material  is 
diced  about  0.015  in.  on  a  side.  The 
dice  are  then  removed  from  the 
microscope  slide  by  dissolving  the 
wax,  and  the  ceramic  squares  are 
washed  and  spread  out  over  the 
working  area. 

A  short  length  of  stranded  wire 
is  stripped  of  about  one  inch  of  in¬ 
sulation  at  one  end,  and  the  strands 
are  fanned  out.  The  wires  are  then 
rolled  flat  and  the  ends  tinned.  The 
dice  are  then  picked  up  one  at  a 
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time  by  placing  the  wire  strands 
against  the  silver  electrode  and 
holding  a  small  soldering  iron 
about  a  quarter  inch  from  the  end 
of  the  wire  strand.  The  solder 
flows  down  the  wire  and  sweats 
the  ceramic  cube  into  place. 

After  the  second  wire  is  simi¬ 
larly  attached,  the  units,  which  are 
still  attached  in  a  bunch  to  one 
wire,  are  washed  in  toulene  and 
acetone.  They  are  then  separated 
and  potted  in  a  plastic  bead.  The 
plastic  coating  seals  out  moisture 
and  adds  mechanical  strength,  pre¬ 
venting  excessive  losses  and  possi¬ 
ble  electrical  breakdown. 

Sweeping  Vhf-Uhf  Oseillafors 

The  circuit  shown  in  Fig.  3  is  an 
electrically  tuned,  wide-range,  vhf 
low-power  swept  oscillator  that  op¬ 
erates  up  to  400  me.  Such  oscil¬ 
lators  have  tuning  ratios  of  about 
2  to  1  in  the  range  20  to  250  me  and 
about  1.5  to  1  in  the  range  from  250 
to  400  me. 

A  lumped-constant,  electrically 
tuned,  low-power  oscillator  circuit, 
suitable  for  operation  in  the  vhf 
region,  is  shown  in  Fig.  4.  The 
oscillator  uses  a  416-B  triode  in  a 
grounded-grid  circuit.  The  capac¬ 
itor  tuning  elements  use  low-loss, 
low-inductance,  strap-type  leads. 
The  tuning  ratio  in  the  range  from 
600  to  1,200  me  is  1.35  to  1.  Output 
power  of  approximately  10  mw  into 
a  50-ohm  load  is  obtainable 
throughout  the  range. 

The  oscillators  shown  in  Fig.  3 
and  4  are  suitable  for  local  oscil- 
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two  in  f-m  otcillator  shown  in  Fig.  5 


lators  in  panoramic-receiver  de¬ 
sign.  Although  in  the  panoramic 
receiver  they  are  swept  at  a  rela¬ 
tively  slow  rate,  there  are  applica¬ 
tions  for  which  a  faster  scan  rate 
may  be  desirable.  Judging  from 
the  relaxation  measurements  on 
several  samples  of  titanate  ceram¬ 
ics,  the  upper  practical  limit  of 
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sweeping  appears  at  present  to  be 
about  100  kc.‘  For  smaller  devia¬ 
tions,  scan  rates  have  been  re¬ 
ported  up  to  600  kc.* 

ilectrically  Tuned  F-M  Oscillator 

The  electrically  tuned  f-m  oscil¬ 
lator  shown  in  Fig.  5  was 
constructed  to  demonstrate  the 
feasibility  of  using  ferroelectric 
capacitors  as  both  tuning  and 
modulating  elements.  As  in  the 
case  of  the  low-power,  swept,  vhf 
oscillator,  the  tuning  and  modulat¬ 
ing  element  is  composed  of  two  fer¬ 
roelectric  capacitors.  They  are  con¬ 
nected  in  series  with  respect  to  r-f 
and  in  parallel  with  respect  to  the 
tuning  and  modulating  voltages. 
The  highly  linear  relationship  be¬ 
tween  oscillator  frecjuency  and  ap¬ 
plied  tuning  voltage  is  shown  in 
Fig.  6  for  this  frequency  range. 

It  is  po.ssible  with  the  aid  of  a 
spectrum  analyzer  to  determine  the 
dynamic  measurements  of  devia¬ 
tion  by  observing  the  roots  JJM,) 
=  0  of  the  various  Bes.sel  function 
plots  shown  in  Fig.  7  and  8. 

A  series  of  plots  for  a  40-kc  sine- 
wave  modulating  frequency  are 
shown  in  Fig.  7.  In  each  case,  the 
modulation  amplitude  was  varied 
until  the  indicated  root  was  ob¬ 
tained.  It  was  found  that  the  dy¬ 
namic  measurements  of  deviation 


FIG.  7— B«iMl  function  plot  thowt  40-kc 
tino-wovo  modulating  froquoncy  with 
amplitudo  voriod  to  obtain  indicated  roots. 
Carrier  it  44  me  and  bias  is  50  volts 


In  making  ferroelectric  capacitors,  loads 
are  attached  to  silvered  surface 


VS  modulation  amplitude  checked 
the  static  characteristics  (Fig.  6) 
quite  clo.sely.  For  example,  a  peak 
40-kc  sine-wave  modulating  voltage 
of  1.8  volts  was  required  to  obtain 
the  spectrum  opposite  =  0. 

From  the  Bessel  function  tables, 
the  value  of  (3/,)  at  JAM,)  =  0 
is  8.78.  Thus  the  deviation  of  this 
spectrum  is  8.78  X  40  kc  =  350  kc. 

From  the  static  characteristics, 
it  is  found  that  at  46  me,  2  volts  are 
required  to  change  the  oscillator 
frequency  350  kc.  As  can  be  seen 
from  the  symmetry  of  the  display, 
there  is  little  incidental  a-m.  The 
deviation  of  a  110-kc  sine-wave 
modulating  frequency  as  a  func¬ 
tion  of  the  amplitude  of  the  modu¬ 
lating  signal  is  shown  in  Fig.  8. 
The  broad-band  response  is  still 
good. 

Shown  in  the  schematic  of  Fig. 
9  is  a  packaged,  transistorized  ver¬ 
sion  of  the  electrically  tuned  f-m 
oscillator  for  the  50-mc  range  using 
a  2N384  transistor.  The  miniature 
transmitter  is  completely  enclosed 
in  a  plastic  ca.®e  about  the  size  of  a 
deck  of  playing  cards  and  is  pow¬ 
ered  with  hearing-aid  batteries. 

Panoramic  Receiver 

The  panoramic  receiver  shown 
in  Fig.  10  sweeps  between  35  and 
200  me  using  three  front-end  as¬ 
semblies  covering  35  to  70,  70  to 
130  and  130  to  200  me.  The  assem¬ 
blies  are  plug-in  units  containing 
the  electrically  tunable  stages  (r-f, 
mixer  and  local  oscillator). 

The  receiver  uses  three  20-mc 
synchronously  tuned  i-f  stages  fol¬ 
lowed  by  a  crystal-diode  second  de¬ 
tector. 


Soldaring  iron  it  bald  about  Vk  in.  from 
dice  and  heat  it  conducted  down  lead 
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FIG.  8 — Deviation  of  110-kc  tine-wave 
modulating  tignol  it  thown  at  a  function 
of  amplitude  with  44-mc  carrier  and  50- 
volt  biat 


L|  4  TURNS, Lj  AND  Lj  9  TURNS 
N0.I8WIRE  ALL  ON  SAME  7 -IN./ 
SLUG-TUNED  FORM  ’  I 
CLOSE  WOUND  ioo«ttF:f-H 
END  TO  END  -d 

I00K<  inn 


MIC  4 -stage 
—  TRANSISTOR 
AMPL 


♦FERROELECTRIC 

CAPACITORS 


FIG.  9— Trantittoriied  f-m  otcillator  oper- 
atet  in  50-mc  range 


The  voltage  used  to  tune  the  ca¬ 
pacitors  must  be  shaped  to  have  a 
linear  frequency  change  with  time 
and  hence  a  uniform  response  rate. 

The  panoramic  display  uses  a 
3-in.  crt.  The  display  has  a  varia¬ 
ble-position  notch  sweep,  which  is 
used  to  separate  and  examine  two 
signals  that  are  very  close  in  fre¬ 
quency,  A  pa.“sive  marker  circuit 
is  also  incorporated,  which  provides 
a  vertical  step  in  the  base  line  at 
the  frequency  indicated  on  the  cali¬ 
brated  dial. 

The  basic  units  of  this  receiver. 
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and  the  point  at  which  it  differs 
moat  widely  from  other  receivers, 
are  the  three  front-end  assemblies. 
The  principle  points  of  difference 
in  circuitry  occur  in  the  tuned  cir¬ 
cuits  and  in  the  method  of  connect¬ 
ing  the  sweep  voltage. 

Capacitances  to  ground  are  kept 
as  low  as  possible  to  reduce  the  ef¬ 
fect  of  shunt  circuit  capacitance  on 
the  tuning  range.  The  sweep  volt¬ 
age  is  decoupled  from  the  r-f  load¬ 
ing  and  stray  capacitance.  Pairs  of 
.series-connected  capacitors  are 
used  in  all  tank  circuits.  This  af¬ 
fords  less  minimum  capacitance 
and  at  the  same  time  supplies  a 
convenient  d-c  block  for  the  bias 
voltage. 

Afe  Circuits 

A  ferroelectric  capacitor  can  be 
applied  to  an  f-m  tuner  to  obtain 
automatic  frequency  control,  as 
shown  in  Fig.  11.  Any  change  in 
output  of  the  ratio  detector  due  to 
local  oscillator  drift  is  fed  to  a  d-c 
voltage  amplifier  and  then  applied 
to  the  ferroelectric  capacitor. 

The  voltage-sensitive  ferroelec¬ 
tric  capacitor  is  in  series  with  the 
temperature-compensating  capaci¬ 
tor  in  the  local-oscillator  circuit. 
Thus,  any  change  in  the  nominal 
d-c  value  of  the  bias  voltage  applied 
to  the  ferroelectric  capacitor  is  re¬ 
flected  as  a  change  in  the  capaci¬ 
tance  of  the  local  oscillator  tank 
circuit.  This  change  is  sufficient  to 
bring  the  resonant  frequency  of  the 
local  oscillator  back  to  its  initial 
value.  The  nominal  d-c  bias  voltage 
is  the  plate  voltage  of  the  12AX7  in 


Fig.  11.  Since  lock-in  of  a  typical 
local  f-m  station  wcurs  over  a  4-mc 
range,  an  afc  defeat  .switch  is  in¬ 
cluded  in  the  circuit. 

Looking  Ahead 

During  the  course  of  this  work, 
several  problems  were  encountered 
that  seemed  worthy  of  further  in¬ 
vestigation. 

To  facilitate  replacement  of  the 
tuning  elements,  the  subminiature 
capacitors  could  be  placed  inside  a 
plastic-filled  transistor  ca‘e.  In 
addition,  development  work  should 
be  carried  on  to  compare  plastic- 
bead  packaging  to  vacuum  packag¬ 
ing.  Since  the  tuning  elements  have 
a  greater  tendency  to  break  down 
under  conditions  of  high  humidity, 
vacuum  packaging  would  provide 
a  convenient  means  of  moisture 
proofing. 

It  is  desirable  to  use  titanate  ma¬ 
terials  that  have  a  small  tempera¬ 
ture  coefficient  of  dielectric  con¬ 
stant  over  a  wide  temperature 
range.  In  some  cases,  the  materials 
do  not  possess  this  quality,  and  if 
the  equipment  is  to  be  used  over  an 
extended  temperature  range,  then 
methods  of  temperature  compensa¬ 
tion  or  thermostating  techniques 
would  be  required  to  maintain  re¬ 
ceiver  tuning  range  and  sensitivity. 

Since  the  receiver  is  designed  to 
monitor  communication  signals, 
high  resolution  and  probability-of- 
intercept  problems  were  not  con¬ 
sidered  important.  Since  a  60-cps 
source  was  available,  it  was  used  as 
the  basic  sweep  rate. 

If  rapid  sweep  rates  are  to  be 


BS  >  lOOV  BIAS  AND  30V  RMS  SWEEP 
L|,L},L),  L4  2  TURNS  N0.I4  WIRE  SPACED  4 -IN  ON  BRASS  -flSOV 
SLUG-TUNED  t -IN.  FORM 

L}30  TURNS  N0.24  WIRE  CLOSE  ON  f  -IN.  IRON  SLUG-TUNED  FORM 
Lt4  TURNS  N0.24  WIRE  CLOSE  WOUND  OVER  END  OF  Li 
*  FERROELECTRIC  CAPACITOR 


FIG.  10 — Tun»d  tlogat  of  panoramic  rocoivor  oro  pockogod  plug-in  unift  covoring  35  to 
70,  70  to  130  and  130  to  200  me 


•  FERROELECTRIC  6.8K 


FIG.  11— Automatic  froquoncy  control  it 
obtoinod  in  f-m  tunor  by  amplifying 
chongo  in  output  from  ratio  dotoctor 
coutod  by  local  otcillotor  drift  and  apply¬ 
ing  it  to  forrMloctric  capacitor 


employed,  it  will  be  found  that 
there  is  an  upper  frequency  limita¬ 
tion.  This  occurs  because  of  the 
finite  time  required  for  changes  in 
capacitance  to  take  place.  Tests  in¬ 
dicate  that  problems  become  evi¬ 
dent  above  sweep  rates  of  100  kc. 

Dielectric  heating  may  also  be¬ 
come  a  problem  at  rapid  sweep 
rates.  This  might  be  overcome  to  a 
large  extent  by  keeping  the  dielec¬ 
tric  volume  sufficiently  small. 

H-f  Limitations 

It  is  not  advisable  to  continue  de¬ 
signing  tunable  elements  for  fre¬ 
quencies  much  in  excess  of  250  me 
using  presently  available  dielec¬ 
tric  materials  and  lumped-constant 
design  techniques.  The  losses  be¬ 
come  too  great  for  satisfactory  op¬ 
eration.  However,  the  development 
of  new  materials  and  advanced  de¬ 
sign  techniques  will  undoubtedly 
make  possible  the  design  of  voltage- 
tunable  elements  for  use  at  much 
higher  frequencies. 

The  author  wishes  to  acknowl¬ 
edge  the  assi.stance  of  L.  W.  Orr, 
H.  Diamond  and  G.  A.  Roberts, 
staff  members  of  the  Electronic  De¬ 
fense  Group.  This  work  was  spon¬ 
sored  by  the  U.  S.  Army  Signal 
Corps. 
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Materials  for  Infrared 


Infrared  systems  are  being  designed  for  longer  and  longer  wavelengths 
and  more  extreme  environments.  Optical  system  designers  must  weigh  desir¬ 
able  optical  properties  against  physical  characteristics  and  available  sizes 
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TABLE  I— Properties  of  Representative  Infrared  Transmitting  Materials  for  Military  Systems,  Industrial  and 


Material 

Practical 

Trans. 

Limit 

(microns) 

%  Trans, 
with  Coating 
Peaked  at 
2.2m  4.3m 

Index  of 
Refraction  at 
2.2m  4.3m 

Young’s 

Modu¬ 

lus 

(10*  psi) 

Knoop 

Hard¬ 

ness 

Melt-  Thermal 
ing  Expansion 
Density  Point  Coef. 

(gms/cm*)  ("C)  (10“‘/'’C) 

Maximum  Size 

Optical  Glasses. .  .  . 
NBS  glass  type 

A2059 . 

F  158 . 

C  601 . 

Fused  quartz . 

Vycor  7905 . 

2.7 

2  75 
4.5 

2  8 

4.5 

3.5 

9<r  98  — 

90-98  — 

96-98  — 

96  98  — 

96  40 

91  — 

1.5-1. 7 

1.84 

1.78 

1.77 

1.43 

1  43 

7-10 

.300-600 

2.3-4  6 

5.98 

4  6 

4.6 

2  20 

2  18 

1,  400 

425* 

836* 

.500* 

1,667- 

1,500* 

4  to  10 

No  practical  limit 

Approx.  500-800  in.’ 
Approx.  500-800  in.’ 
I.aboratory  quantities 
18j^  in.  dia  X  in. 

18  in.X  18  in.  X  %  in. 

15.4 

8  4 

1  37 

10.1 

9.6 

470 

0.55 

0  8 

Arsenic  Trisulfide. . 

12 

96  % 

2.38 

2.35 

2.3 

109 

3  20 

196* 

26 

No  practical  limit 

Silicon . 

>15 

98  98 

3.15 

3.  t3 

— 

— 

2.33 

1,120 

4.2 

7*4  in.  dia  X  4  in. 

Sapphire . 

5.5 

9t  91 

1.73 

1  68 

53 

1,370 

3.98 

2,030 

6  7>> 

514  in.  dia  X  H  in. 

Peridase  (Mgtl). . . 

6.8 

89  94 

1.71 

1.66 

36 

690 

3.59 

2.800 

13 

1  in.  X  in. 

Germanium . 

>15 

96  96 

4.08 

4  02 

15 

5.32 

958 

6 

6  in.  dia  X  4  in. 

Modified  selenium . 

25 

96  96 

2  49 

2  48 

— 

— 

70* 

32 

No  practical  limit 

RIR  2 . 

t.5 

98  72 

1.75 

10.2 

576 

4 . 57 

800* 

8  4 

Approx.  500-800  in.’ 

RIR  10-11-12 . 

5  0 

98  78 

1  62 

15  2 

594 

3.07 

8.1 

Approx.  80  in.’ 

RIR  20 . 

5,5 

98  80 

1  82 

1  79 

12-14 

542 

5.18 

760" 

9  6 

Approx.  80  in.’ 

Strontium  titanate. 

5 

98  98 

2.23 

2.19 

— 

620 

5  13 

2,080 

9.4 

500  carats 

Rutile . 

6 

%  96 

— 

2.45 

— 

880 

4.26 

1,825 

9b 

.500  carats 

Cubic  crystals 

%  Tramsmittance 

(Uncoaled) 

IJthium  fluoride. . . 

6 

91 

1.38 

1.34 

11 

110 

2.6 

870 

36 

6  in.  dia  X  4  in. 

Calcium  fluoride. . . 

9 

94 

1.42 

1.41 

15 

1.58 

3.18 

1,403 

23 

6  in.  dia  X  4  in. 

Barium  fluoride. . . . 

13.5 

84 

— 

8 

82 

4.89 

1,280 

— 

6  in.  dia  X  4  in. 

Sodium  chloride . . . 

15 

94 

1.53 

1.52 

5.8 

17 

3.16 

803 

44 

7 . 5  in.  dia  X  5  in. 

Potassium  chloride. 

21 

92 

1.47 

1.47 

4.3 

8 

1  99 

768 

36 

7 . 5  in.  dia  X  5  in. 

Silver  chloride . 

25 

80 

2.01 

2.00 

2.9 

9.5 

5.. 53 

458 

30 

3.75  in.  dia  X  6  in. 

KRS-6 . 

27 

72 

2.20 

2  19 

3.0 

35 

7.19 

424 

51 

5  in.  dia  X  3.5  in. 

Potassium  bromide. 

27 

92 

1 . 54 

1..53 

3  9 

6 

2.75 

728 

41 

7.5  in.  dia  X  5  in. 

Potassium  iodide. . . 

31 

85 

1.63 

1.63 

— 

3.12 

723 

43 

7 . 5  in.  dia  X  5  in. 

Cesium  bromide  . . 

to 

82 

1.66 

1  66 

2.3 

4.44 

636 

48 

7 . 5  in.  dia  X  4  in. 

Cesium  iodide . 

.50 

88 

1.75 

1.73 

0  8 

4. 53 

621 

50 

5 . 5  in.  dia  X  4  in. 

a.  Softening  pt.  b.  Parallel  In  optical  axis 
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FIC.  I— Location  of  Infrarod  Spoctrum 
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Laboratory  Equipment 


Remarks  and  Applications 


Useful  in  the  near  ir  region  as  objectives,  windows  and  domes 

Improved  near  ir  transmission  over  conventional  optical 
glasses  from  2.5  to  2.8  /i.  Applicable  for  objectives,  field 
lenses.  F158,  also  suitable  for  windows  or  domes 
Excellent  physical  characteristics.  Infrasil  is  similar 

Excellent  window  or  dome  for  near  ir 


All  elements  when  environment  not  severe 

Desirable  long  wave  material,  transmission  reduced  at  350°C, 
practically  opaque  at  500°C 

Desirablefphysical  properties,  good  transmission  at  .‘)00°C 

Ehccellent  at  high  temperature,  potential  dome  or  window 
material 

Filter  for  solar  energy,  useful  in  objectives  and  field  lenses 

Low  melting,  limited  use  in  all  elements 

Good  general  purpose  optical  material  for  restricted  spectral 

band.  Similar  to  F158 

Calcium  aluminate.  attacked  by  moisture 

Laboratory  state  at  present  and  quite  expensive 
Field  lens  uses  for  immersed  detectors 
Severely  anisotropic.  Potential  field  lens  usage 


Principal  usage  in  laboratory  equipments  under  controlled 
environment.  The  materials  are  in  general  soft,  difficult  to 
polish,  hygroscopic  and  have  high  thermal  expansion.  Except 
for  calcium  fluoride,  have  little  practical  military  value 
Recent  developments  in  hot  pressing  techniques  have  pro¬ 
duced  some  promising  long  wavelength  transmitting  materials 
of  barium  fluoride  and  magnesium  floride.  MgF,  appears 
especially  suited  for  dome  appUcations 


KRS-5  is  similar,  usable  to  38m.  used  in  German  military  ir 
systems  in  World  War  II,  thallium  bromide-thallium-iodide 


Military  infrared  is  coming  into  its  own  today,  as 
radar  did  during  World  War  II.  Infrared  (ir)  is 
playing  an  increasing  rele  in  surveillance,  airborne 
interception  and  missiles. 

Ir’s  primary  advantage  is  that  it  is  passive, 
receiving  its  information  directly  from  the  target. 
All  objects  at  temperatures  above  absolute  zero 
emit  electromagnetic  radiations  whose  wavelengths 
are  primarily  in  the  ir  spectrum  (Fig.  1). 

In  place  of  an  antenna,  an  ir  system  gathers 
information  by  an  optical  system  which  requires 
materials  transparent  to  infrared  radiations.  Table  1 
lists  most  principal  types  of  ir  transmitting  ma¬ 
terials  currently  available  to  optical  designers. 

The  ir  systems  designer  is  concerned  with  optical, 
physical  and  thermal  characteristics  and  the  avail¬ 
ability  of  the  material  in  quantity.  The  procure¬ 
ment  aspect  is  constantly  changing  and  promising 
new  materials  are  in  laboratory  development. 

GLASSES  AND  QUARTZ — Conventional  optical 
glasses  used  for  photographic  and  visual  optical 
infrared  systems  transmit  ir  energy  in  varying 
degrees.  Most  exhibit  a  strong  absorption  band  at 
2.8  microns  and  are  limited,  depending  on  thickness, 
to  use  below  2.7  microns. 

Special  Bureau  of  Standards  glasses  improve 
transmission  at  2.8  microns  and  provide  increased 
sensitivity  to  equipment  with  PbS  detectors.  Fused 
quartz  and  fused  silica  have  helped  .solve  the  ir  dome 
or  window  problem  for  PbS  equipment. 

BEYOND  3  MICRONS — Choice  of  transmitting  ma¬ 
terials  is  limited  beyond  3  microns.  Commonly  em¬ 
ployed  materials  include  arsenic  trisulfide,  silicon, 
sapphire,  germanium,  calcium  aluminate  and  stron¬ 
tium  titanate.  Other  than  calcium  aluminate,  these 
show  little  absorption  and  transmission  is  independ¬ 
ent  of  the  thickness. 

Many  of  the  materials  have  a  high  index  of  re¬ 
fraction.  This  permits  spherical  surfaces  of  less 
curvature  for  the  same  power,  compared  to  con¬ 
ventional  glasses.  Monochromatic  aberrations  are 
readily  minimized.  Low  reflectance  coatings  are 
used  to  overcome  surface  reflection  losses. 

Unlike  materials  for  short  wavelengths,  materials 
transmitting  longer  wavelengths  are  limited  in  size 
and  are  usually  expensive.  For  the  larger  aperture 
systems,  windows  or  domes  must  be  segmented 
from  pieces.  The  most  pressing  need  in  ir  systems 
development  is  for  a  satisfactory  material  obtain¬ 
able  in  large  sizes  at  an  economical  price. 

Infrared  systems  development  has  shifted  to 
equipment  utilizing  the  longer  wavelengths,  since 
complete  daylight  capability  is  required.  Back¬ 
ground  conditions  are  less  severe  at  longer  wave¬ 
lengths.  This  has  only  been  possible  with  the 
parallel  development  of  miniature  cryostat  cooling 
systems. 
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Transistorizing  16-Mm 

Use  of  12-v  d-c  to  110-v  a>c  power  supply  and  transistor  sound  recording 
amplifier  permits  16-mm  sound-on-film  camera  to  be  operated  in  field  from 
12-v  nickel-cadmium  cells.  Transistor  amplifier  drives  10-ohm  recording 
galvanometer  for  variable-area  optical  sound  track 


By  EDWARD  M.  TINK,  Atisiliitant  Chief  hJiiKineer,  WLAC-TV  Inc.,  Nashville,  Tenn. 


SIXTEEN-MILLIMETER  cameras 

with  optical  sound  record- 
insr  have  long  been  used  in  tele¬ 
vision  broadcasting  for  on-the-spot 
news  coverage  of  both  picture  and 
sound.  One  camera,  having  a  film 
capacity  of  100  ft,  for  2i  min,  is 
housed  in  a  relatively  large  portable 
case  with  a  weight  of  45  lb  or  in 
two  smaller  cases  weighing  a  total 
of  60  lb.  Though  the  recording 
amplifier  has  a  self-contained  bat¬ 
tery  supply,  the  camera  drive  motor 
requires  an  external  source  of  115-v 
60-cps  power. 

A  smaller  and  more  desirable  sys¬ 
tem  results  if  a  miniature  tran¬ 
sistor  amplifier,  mounted  directly 
on  the  camera,  is  substituted  for 
the  vacuum-tube  amplifier  and  a 
portable  115-v  power  pack  is  used  to 
supply  the  motor.  A  commercially 
available  power  pack  employing  two 
6-v  nickel-cadmium  cells  driving  a 
transformer  and  vibrator  supplies 
the  115  V.  The  12  v  also  furnishes 
collector  voltage  to  the  transistor 


amplifier  and  current  to  the  sound 
exposure  lamp  in  the  camera,  thus 
eliminating  all  additional  batteries. 

The  variable-area  recording  gal¬ 
vanometer  in  the  camera  has  an 
impedance  of  10  ohms  at  400  cps 
and  is  designed  to  be  driven  from  a 
50-ohm  source  through  a  40-ohm 
series  isolating  resistor;  100-i)er- 
cent  modulation  is  represented  by 
an  output  of  1.6-v  rms  (52  mw) 
across  the  50-ohm  output.  The 
equalization  required  for  speech 
recording  results  in  a  frequency 
response  12  to  14  db  down  at  100 
cps,  rising  to  +3  db  at  3  kc  and 
returning  to  0  db  at  5  kc. 

Amplifier  Design 

A  class-A  push-pull  output  circuit 
was  decided  on  for  low  distortion. 
Due  to  its  greater  power  sensitivity, 
the  common-emitter  configuration 
was  used  as  can  be  seen  in  the 
circuit  of  Fig.  1. 

A  thorough  search  of  available 
miniature  transistor  output  trans¬ 


formers  indicated  that  there  were 
practically  none  designed  to  work 
into  a  50-ohm  load.  It  was  also 
observed  that  the  transformers  had 
efficiencies  varying  from  15  to  50 
percent.  For  these  reasons  a  fer¬ 
rite-core  transformer  having  an 
efficiency  greater  than  70  percent 
was  designed  for  this  particular  ap¬ 
plication.  The  design  was  simpli¬ 
fied  by  the  fact  that  the  low- 
frequency  requirements  of  the 
amplifier  are  not  too  severe. 

One  of  the  greatest  objections  to 
the  use  of  the  ferrite  core  is  that 
it  saturates  quite  easily  and  there¬ 
fore  the  effective  d-c  current 
through  the  primary  winding  must 
be  kept  low.  It  was  at  first  thought 
that  the  requirement  of  a  low  value 
of  d-c  unbalance  in  primary  cur¬ 
rent  would  require  the  use  of 
matched  output  transistors.  This, 
however,  was  not  a  problem  since  all 
of  the  output  transistors  which 
were  used  at  various  times  (2N43, 
2N44,  and  2N188A)  were  matched 
within  less  than  1  ma. 


FIG.  1— Dupl-input  ampllflar  for  Auricon  CM-72A  drives  recording  golvonomelor 


Collector  Dissipation 

Due  to  the  low  collector-to-emit- 
ter  voltage  available  (approximately 
10  v)  it  was  necessary  to  operate 
the  2N43  collectors  near  their  maxi¬ 
mum  dissipation  rating  to  obtain 
the  required  output  power  with  low 
distortion.  The  allowable  transistor 
power  dissipation  is  dependent  upon 
the  maximum  ambient  temperature 
which  will  be  encountered  and  is 
given  by  the  expression  P  = 
(85— Ta)/K  where  Ta  is  the  maxi¬ 
mum  ambient  and  K  is  the  thermal 
resistance  in  deg  C  per  mw. 
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Tv  Remote  Film  Camera 


It  was  felt  that  the  amplifier 
might  be  expected  to  operate  in  am¬ 
bient  temperatures  as  high  as  110 
F  (43  C).  Since  the  thermal  re¬ 
sistance  for  the  2N43  is  0.2  C  per 
mw  (with  a  heat  sink  whose  mini¬ 
mum  area  is  0.95  sq  in.),  the  dis¬ 
sipation  must  be  limited  to  210  mw 
per  transistor.  This  limits  the  col¬ 
lector  current  to  a  maximum  of  21 
ina  with  a  collector-to-emitter  volt¬ 
age  of  10  V, 

The  heat  sink  consists  of  a  1-in. 
sleeve  of  copper  tubing.  Good 
thermal  contact  can  be  maintained 
between  the  transistor  body  and  the 
heat  sink  by  removing  the  paint 
from  the  transistor  body. 

With  a  d-c  collector-to-emitter 
voltage  of  10  v,  the  maximum  peak- 
to-peak  excursion  of  voltage  across 
the  transformer  is  slightly  less  than 
40  v.  With  a  turns  ratio  of  approx¬ 
imately  5.5  to  1,  the  maximum  volt¬ 
age  across  the  50-ohm  secondary 
will  be  approximately  7  v.  peak-to- 
peak.  Thus  the  maximum  power 
output  before  clipping  occurs  will 
be  in  the  vicinity  of  125  mw. 

Bias  Stabilization 

The  100-ohm  resistors  to  ground, 
in  series  with  the  emitter-to-base 
junction  of  the  output  transistors, 
help  prevent  thermal  runaway.  In 
addition,  base  voltage  stabilization 
is  obtained  by  the  network  consist¬ 
ing  of  R,  and  R,.  As  this  stabiliza¬ 
tion  was  adequate,  no  nonlinear 
stabilizing  units  were  employed. 

The  driver  stage  employs  a 
2N192  transformer  coupled  to  the 
output  circuit.  The  relatively  large 
value  of  Ri  in  the  emitter  circuit, 
along  with  the  base  voltage  stabili¬ 
zation,  again  contribute  to  excellent 
temperature  stability.  A  smaller 
unbypassed  resistor,  R„  also  placed 
in  series  with  the  emitter  provides 
approximately  16  db  of  gain  reduc¬ 
tion  and  results  in  excellent  overload 
characteri.stics,  with  uniform  gain 
and  frequency  response  with  vari¬ 
ations  in  transistor  parameters. 

Input  Stages 

The  two  input  stages  and  the  fol¬ 
lowing  stage  all  employ  2N175  low- 


Trantitter  amplHlar  it  meunud  on  camera 


Intid*  view  of  recording  ampliller 


noise  transistors.  Good  tempera¬ 
ture  stability  is  obtained  by  the 
methods  used  in  the  driver  stage 
and  in  addition  d-c  collector-to-base 
feedback  is  employed.  The  unby¬ 
passed  emitter  resistors  result  in  a 
gain  reduction  of  12  db  in  Q,  and 
5  db  in  Q,  and  Q,. 

There  is  a  maximum  interaction 
of  5  db  between  gain  controls  i?., 
and  R,  under  the  worst  possible  con¬ 
dition — feeding  a  signal  in  channel 
1  and  changing  gain  control  2  from 
minimum  to  maximum.  Measure¬ 
ments  indicate  that  no  frequency 
di.scrimination  occurs  at  any  com¬ 
bination  of  settings  of  the  gain 
controls. 

A  miniature  meter  included  in 
the  circuit  measures  12  volts  d-c 
from  the  batteries,  sound-exposure- 
lamp  current  and  audio  output  level. 
The  shunts  and  multipliers  are  .so 
calculated  that  the  proper  values  of 
voltage  and  current  (12v,  140  ma 


and  100-percent  modulation)  in  all 
three  meter  positions  results  in  ex¬ 
actly  half-.scale  deflection. 

Amplifier  Performance 

A  signal-to-noise  ratio  of  56  db 
was  measured  in  both  channels. 
Since  each  channel  has  a  gain  of 
approximately  81  db,  this  results 
in  an  equivalent  noise  input  of  137 
db.  The  harmonic  distortion, 
measured  at  1,000  cps  across  the  50- 
ohm  secondary  winding,  was  1.9 
percent  with  an  output  level  of  1.6 
V.  rms  (100-percent  modulation). 

The  measured  low-frequency  re¬ 
sponse  was  down  14  db  at  250  cps, 
but  listening' tests  indicated  that 
this  slight  deflciency  in  low- 
frequency  response  was  not  at  all 
objectionable.  As  the  low-frequency 
re.sponse  fell,  the  distortion  rose  to 
a  value  of  3.2  percent  at  250  cps. 
As  the  frequency  increased  beyond 
1,000  cps,  the  distortion  remained 
equal  to  or  less  than  the  value  for 
1,000  cps.  High-frequency  response 
was  flat  within  ±1  db  to  9,000  cps, 
which  is  beyond  the  upper  limit  of 
16-mm  sound-on-film  recording 
capability. 

It  was  necessary  to  make  some 
wiring  changes  in  the  Dormitzer 
I)Y-1012  power  pack  to  obtain  the 
proper  polarity  for  the  12-v  d-c  out¬ 
put.  One  of  the  parallel  pilot  lamps 
in  the  battery  charging  circuit  was 
eliminated  to  bring  the  charging 
current  down  to  450  ma,  which  is 
within  the  rating  of  the  new  recti¬ 
fier.  Finally,  a  potentiometer  was 
added  to  control  the  sound-expos¬ 
ure-lamp  current.  A  large  amount 
of  filtering  was  required  to  remove 
the  vibrator  hash  from  the  battery 
leads.  Although  this  modified  cam¬ 
era  has  been  in  use  only  a  short 
time  by  the  news  department  at 
WLAC-TV,  early  results  indicate 
that  its  operation  is  reliable  and 
that  good  quality  sound-on-film  re¬ 
cordings  are  readily  obtained  by 
j)ersonnel  not  particularly  accus¬ 
tomed  to  operating  electronic  gear. 

The  author  expre.s.se8  his  appre¬ 
ciation  to  Chief  Engineer  R.  L. 
Hucaby  and  to  the  station  engineers 
for  their  assistance. 
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Differential  Amplifier 


Analysis  of  common-emitter  circuit  points  to  basic  causes  of  drift  in  a  tran¬ 
sistor  amplifier  for  d-c  signals.  Differential  amplifier  incorporates  tempera¬ 
ture-compensating  element  with  positive  coefficient 


Successful  design  of  a  tran-  Drift  due  to  variation  of  tran-  collector  currents  constant  when 

sistorized  amplifier  with  ade-  sistor  parameters  may  be  analyzed  the  parameters  of  the  transistor 
quate  d-c  stability  requires  an  un-  by  reference  to  the  common-emitter  vary  is: 
derstanding  of  the  basic  causes  of  amplifier,  Fig.  1.  In  this  circuit,  it  -  aFi  =»  -  (AFt^  —  AFw) 

drift  in  transistors  and  then  the  de-  is  assumed  that  the  two  transistors  _|.  ^  —  Al^)/a]  + 

velopment  of  circuits  to  minimize  have  equal  parameters  but  that  (R^  +  R.)  (a/m  -  A/**) 

these  effects.  drift  sources  may  vary  with  time  ^jjich  aF,.  and  A/.,  are  the 

'  Drift  is  specified  in  terms  of  the  and  temperature.  Quantity  /2,  is  changes  of  F».  and  /.,  respectively 
change  of  input  voltage  required  to  the  sum  of  the  base  resistance,  r,  gjjj  jg  change  of  the  base 
maintain  constant  output  when  cir-  and  the  resistance  of  the  source,  current  necessary  to  maintain  the 
cuit  parameters  vary.  The  major  Resistance  R,  includes  the  internal  collector  current  constant  when  a 
sources  of  drift  in  a  transistor  am-  emitter  resistance  r.  and  the  ex-  changes. 

plier  are  shifts  of  the  base-emitter  ternal  resistance  in  series  with  the  base-to-emitter  voltage,  F»., 

voltage,  F», ;  the  d-c  current  trans-  emitter.  decreases  almost  linearly  with  tem- 

fer  ratio  a;  and  collector  current,  Anaivsis  perature  at  a  rate  of  2.6  mv/deg 

The  three  parameters  are  tern-  q  jjj  silicon  transistors;  and  2.3 

perature  dependent  and  may  also  The  change  of  differential  input  mv/deg  C  in  germanium  tran- 

vary  with  time.  voltage  required  to  maintain  the  sistors. 

These  coefficients  vary  only  about 
10  deg  for  transistors  of  a  given 
type. 

The  change  of  /»  necessary  to 
maintain  the  collector  current  con¬ 
stant  with  time  or  temperature  is 
less  at  low  quiescent  values  of  /,. 

Drift  due  to  F»,  or  a  is  of  the 
same  order  of  magnitude  in  silicon 
and  germanium  transistors.  How¬ 
ever,  silicon  transistors  provide 
better  overall  stability  in  d-c  am¬ 
plifiers  because  of  their  inherently 
low  /„.  Since  I„  in  silicon  tran¬ 
sistors  is  determined  primarily  by 
leakage,  there  is  some  variation 
between  the  temperature  coeffi¬ 
cients  of  different  transistors.  The 
change  with  either  time  or  tem¬ 
perature  will,  in  general,  be  less  for 
a  unit  which  has  a  low  value  of  /„ 
at  the  operating  temperature.  Leak¬ 
age  effects  are  also  reduced  by  op¬ 
eration  at  low  collector  voltages. 

When  low  resistances  are  main¬ 
tained  in  series  with  the  base  and 
emitter  leads,  the  drift  in  a  silicon 

EngiiiMrt  dtmonrtral*  fh*  l«w-drilt  d-c  diff*r*ntial  ompIMIcr.  Output  of  ompliflor  it  transistor  amplifier,  properly 
vitabU  on  tho  otcillotcopo  tcroon  biased  and  operating  at  tempera- 
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Features  D-C  Stability 


FIG.  I— Common-«mittar  ompliflar  con¬ 
figuration,  utod  to  pinpoint  bosk  coutot 
of  drift  tourcot 


FIG.  2— Transistor  d-c  difforontiol  ompliflor 
circuit  bos  drift  choroctorisKcs  suporior  to 
thoso  of  its  vocuum-tubo  countorport 
whon  usod  with  low-impodonco  sourcos 
such  o  strain  gogos  and  thormocowplos 


tures  below  80  C,  is  due  primarily 
to  thermal  changes  of  V,,.  Since  V*. 
has  a  predictable  temperature  char¬ 
acteristic  and  is  stable  with  time, 
its  thermal  effect  is  reduced  ap¬ 
preciably  by  the  differential  connec¬ 
tion. 

Extremely  low  drift  is  possible 
in  the  differential  amplifier  when 
the  stage  is  designed  for  proper 
bias  levels  and  transistors  are 
selected  for  desirable  character¬ 
istics  under  the  required  conditions 
of  operation. 

Gain  of  a  differential  stage,  such 
as  that  shown  in  Fig.  1,  to  the  dif¬ 
ferential  signal  F,  —  V,  is  approxi¬ 
mately  the  same  as  the  low-fre¬ 
quency  a-c  gain  of  the  amplifier, 
considering  the  center  connection 
of  the  two  emitter  resistors  to  be 
grounded. 

The  emitter  currents  for  zero 
differential  input  may  be  controlled 
independently  of  the  differential 
gain  by  choice  of  R..  When  K.  is  a 
large  resistance,  or  a  transistor 
constant  current  source,  the  emit¬ 
ter  currents  are  essentially  inde¬ 
pendent  of  the  average  input  volt¬ 
age.  (F.  -f  FJ  2. 

Amplifier  Design 

The  circuit  of  Fig.  2  is  designed 
for  maximum  open-loop  amplifica¬ 
tion  of  the  differential  signal. 
Series-shunt  negative  feedback 


provides  a  high  input  impedance 
and  low  output  impedance.  The 
closed-loop  gain  is  determined  by 
the  differential  feedback  network 
and  can  be  adjusted  by  varying  R,. 
Local  shunt  feedback  in  the  third 
stage  shapes  the  frequency  re¬ 
sponse  and  prevents  oscillation  un¬ 
der  closed-loop  conditions. 

Since  ail  of  the  transistors  are 
npn,  the  voltage  level  is  increased 
at  the  collector  of  each  stage.  Volt¬ 
age  divider  networks  in  the  col¬ 
lector  circuits  of  the  second  and 
third  stages  drop  the  average  out¬ 
put  voltage  to  the  desired  level.  Re¬ 
sistor  R,  provides  zero  adjustment 
for  the  differential  output,  or  a 
level  control  for  either  of  the 
single-ended  terminals.  No  provi¬ 
sion  is  made  for  adjusting  the  aver¬ 
age  output  voltage. 

Input  Circuit 

The  d-c  stability  of  the  amplifier 
is  determined  primarily  by  the  in¬ 
put  stage,  since  the  equivalent  in¬ 
put  drift  due  to  any  subsequent 
stage  is  reduced  by  the  preceeding 
gain.  This  .stage  is  therefore  op¬ 
erated  at  bias  conditions  which  pro¬ 
duce  minimum  drift.  Transistors 
with  the  best  d-c  characteristics  are 
used  for  the  input  pair. 

The  optimum  collector  current 
for  the  first  stage  was  selected  to 
be  fifty  microamps.  Operation  at 


lower  levels  would  deteriorate  the 
gain  due  to  a  decrease  in  a  and  an 
increase  in  the  emitter  diode  resist¬ 
ance,  r„  thus  increasing  the  drift 
contribution  of  the  second  stage. 

Thermal  Matching 

Because  of  the  linearity  of  the 
F,.  temperature  characteristic,  it 
is  possible  to  match  Ft,  thermal 
coefficients  for  the  input  pair  with¬ 
in  60  fiv  deg  C  by  measuring  F», 
at  two  widely  different  tempera¬ 
tures.  The  magnitudes  of  F„  are 
also  matched  to  reduce  the  required 
range  of  zero  adjustment. 

Temperature  coefficients  for  /,. 
and  a  are  not  considered  sufficiently 
uniform  to  warrant  matching.  Ef¬ 
fects  of  are  minimized  by  select¬ 
ing  units  with  low  /„  at  the  operat¬ 
ing  temperature. 

The  amplifier  of  Fig.  2  responds 
to  a  differential  signal  of  25  /tv 
superimposed  on  a  common  level 
which  varies  from  zero  to  five  volts. 
An  input  circuit,  similar  to  that 
of  Fig.  1,  with  a  high  value  of  R, 
provides  sufficient  common-mode 
rejection  to  operate  under  these 
conditions.  However,  when  series 
feedback  is  applied  to  the  input, 
the  feedback  resistors  shunt  R.  and 
reduce  the  common  mode  rejection 
factor.  The  value  of  the  feedback 
resistors  determines  the  ch&nge  of 
collector  current  which  results 
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FIG.  3— Tampcratur*  choractirittkf  of  lili- 
con  ratttter  •UniNiit,  utad  ta  cempantotN 
for  fhormol  variation  dua  to  Vt. 

from  a  specified  variation  in  the 
common  level  of  the  source  and, 
therefore,  the  minimum  quiescent 
current  at  which  the  stage  can  be 
operated. 

Circuit  Q,  through  Q-,  maintains 
the  quiescent  emitter  currents  of 
the  input  pair  essentially  constant 
at  50  fia  for  the  five-volt  change  in 
the  common  input  level.  This  cir¬ 
cuit  acts  as  a  negative  feedback  am¬ 
plifier  in  which  the  common  level 
of  the  source  is  the  input  and  the 
potential  of  the  emitters  of  Q,  and 
Q,  is  the  output. 

Output  is  fed  back  to  the  emit¬ 
ters  of  Q,  and  Q,  by  the  feedback 
transistor  Q,  in  such  a  direction  as 
to  oppo.se  a  change  of  input  current. 
Amplified  feedback  provides  ade¬ 
quate  common-mode  rejection  by 
maintaining  the  closed-loop  gain  of 
the  common-level  amplifier  at  less 
than  unity.  Small  common  level 
changes  which  occur  at  the  collec¬ 
tors  of  Q,  and  Q.  are  further  re¬ 
jected  by  the  common  mode  rejec¬ 
tion  of  the  second,  third  and  fourth 
stages. 

Output  Circuit 

Output  impedance  for  single- 
ended  loads  is  determined  by  the 
collector  supply  networks  in  the 
final  stage.  Since  the  collectors  of 
Q,  and  Q,  are  effectively  connected 
by  the  low  differential  output  im¬ 
pedance,  the  output  impedance 
from  either  terminal  to  ground  is 
approximately  the  parallel  com¬ 
bination  of  R„  R,.  R-  and  f?.,. 

When  a  single-ended  output  is 
used,  drift  in  the  average  level  of 
the  output  must  be  eliminated  as 
well  as  differential  drifts.  The 
average  voltage  of  the  output  ter¬ 
minals  is  made  independent  of  the 
emitter  potentials  of  Q,  and  Q,  by 
Ok  which  acts  as  a  constant-current 
supply. 


Variations  of  the  supply  voltage 
present  another  source  of  drift  in 
the  single-ended  output  circuit.  An 
increase,  A  in  the  positive  sup¬ 
ply  voltage  causes  the  average  out¬ 
put  voltage  to  increase  by 

at.  «  -I-  Ru)] 

This  drift  is  compensated  par¬ 
tially  by  the  constant  current 
source,  since  an  increase  in  the 
positive  supply  voltage  produces  an 
increase  in  the  collector  current  of 
Q.. 

Resistor  R^  eliminates  coupling 
of  common-mode  input  voltage 
variations  to  the  output  terminals 
through  the  differential  feedback 
network.  An  increase  in  the  com¬ 
mon  level  of  the  source  causes  the 
average  potential  at  the  emitters 
of  the  input  circuit  to  rise,  thus 
increasing  the  current  which  flows 
through  /?.,  R..,  R,.,  and  /?,„  from  the 
emitters  of  the  input  stage  to  the 
output  collectors.  The  average  po¬ 
tential  of  the  output  terminals  can 
remain  constant  only  if  the  collec¬ 
tor  currents  of  Q,  and  Qj  increase 
such  that  the  currents  in  the  col¬ 
lector  supply  networks  of  the  final 
stage  do  not  change. 

The  increase  in  the  average  emit¬ 
ter  potential  of  the  first  stage 
causes  the  base  of  Q,  to  increase 
due  to  the  connection  through  i2,. 
Since  Q,  determines  the  average 
collector  current  of  the  final  stage, 
collector  currents  of  Q,  and  Q,  are 
also  increased.  Resi.stor  R^  may  be 
adjusted  such  that  the  average  out¬ 
put  level  is  not  affected  by  common¬ 
mode  variations  of  the  source. 

Thermal  Compensator 

Overall  drift  of  the  amplifier  is 
compensated  by  a  special  silicon 
resistor,  R,,,  which  has  a  positive 
temperature  coefficient.  The  Sensis- 
tor  silicon  resistor  compensates  for 
thermal  variation  resulting  from 
Vi,  which  is  the  primary  cause  of 
amplifier  drift.  Temperature  char- 
acteri.stics  of  this  element  are 
shown  in  Fig.  3. 

A  variation  of  R,:,  with  tempera¬ 
ture  changes  the  collector  current 
of  Q„  and  the  current  in  potentiom¬ 
eter  R„.  The  amount  of  this  change 
is  determined  by  the  bias  current 
which  is  supplied  to  the  silicon  re¬ 
sistor  through  R„.  When  R„  is 
moved  from  its  center  position,  a 


temperature-dependent  potential  is 
produced  between  the  emitters  of 
Q,  and  Q,  which  may  be  adjusted 
for  the  desired  compensation. 

A  change  in  the  collector  current 
of  Q,  with  temperature  does  not 
affect  the  quiescent  conditions  of 
Q,  and  Q,  because  of  the  common¬ 
mode  rejection  provided  by  Qj. 
Changes  in  the  average  level  of  the 
source  do  not  affect  the  compensa¬ 
tion  adjustment  since,  at  a  fixed 
temperature,  Q,  is  a  constant-cur¬ 
rent  source. 

Test  Results 

The  amplifier  has  a  voltage  gain 
for  a  single-ended  output  which  is 
continuously  variable  from  100  to 
500  and  a  frequency  response  flat 
within  one  percent  to  1,000  cps. 
When  used  with  low  impedance 
sources  such  as  strain  gages  and 
thermocouples  it  has  drift  char¬ 
acteristics  superior  to  those  of  its 
electron-tube  counterpart. 

The  differential  input  impedance 
is  in  excess  of  140,000  ohms.  The 
output  impedance  to  a  single-ended 
signal  is  less  than  1,000  ohms  and  to 
a  differential  signal  is  less  than  50 
ohms.  The  common  mode  rejection 
factor  is  greater  than  50,000  to  1. 

Drift  was  evaluated  over  a  12- 
hour  period  after  initial  warmup  of 
45  minutes.  The  equivalent  input 
drift  is  less  than  60  /iv  from  70  C 
to  80  C.  For  critical  drift  applica¬ 
tions,  the  amplifier  should  be  op¬ 
erated  under  closely  controlled  tem¬ 
perature  conditions. 

The  input  transistor  pair  and  the 
silicon  resistor  should  be  mounted 
in  a  common  heat  sink  of  high  ther¬ 
mal  capacity.  This  procedure  re¬ 
duces  transient  drifts  due  to  differ¬ 
ent  thermal  time  constants.  The 
minimum  drift  attainable  is  limited 
by  the  stability  of  the  transistor 
coefficients  with  time,  the  accuracy 
of  adjusting  the  temperature-com¬ 
pensation  network  and  the  degree 
to  which  the  temperature  character¬ 
istic  of  the  compensation  network 
matches  the  drift  characteristic  of 
the  amplifier. 

Size,  low-power  requirements  and 
low  drift  make  the  amplifier  desir¬ 
able  for  military  telemetering  sys¬ 
tems.  Because  of  its  versatility, 
many  other  applications  will  be  ap¬ 
parent  for  industrial  and  labora¬ 
tory  instrumentation. 


62 


January  16,  1959  -  ELECTRONICS 


Hall-Effect  Devices 

Hall-efFect  isolator,  circulator,  spectrum  analyzer  and  analog  multiplier  are 
most  promising  for  practical  uses  with  currently  available  materials 

By  Ronald  K.  Jurgen,  Associate  Editor 

When  a  strip  of  metal  is  placed  with  its  plane  potential  difference  is  developed  between  its  two 
perpendicular  to  a  magnetic  field  and  an  electric  opposite  edges.  This  Hall  effect  becomes  more  pro¬ 
current  flows  longitudinally  through  the  strip,  a  nounced  with  semiconductor  materials. 


Load  resistances  must  be  of  proper  val¬ 
ue-  for  device  to  circulate.  May  be 
used  with  parallel  resistances 


EUctrical  Compass 


Magnetic  bars  Bt  and  A  concentrate 
earth’s  magnetic  field  at  sample.  Bars 
are  rotated  for  null  reading 


Digital-to-Analog  Encoder 


Product  Modulator  and  Demodulator 


Also  circuit  for  analog  midtiplier  and 
frequency  spectrum  analyzer.  Output 
is  proportional  to  product  of  Fi  and  F, 


Switch 


Position  of  switch  A  determines  whether 
input  is  transmitted  to  output  No.  1 
or  2 


Magnetic  Field  Meter,  Transducer 


When  used  as  a  tran-diu-er  t  for  mime 
phone  or  strain  gage  I,  sampje  move-  in 
and  nut  of  magnetic  increa-ing  or  de¬ 
creasing  voltmeter  reatling  resp*-ctively 


Negative-Resistance  Amplifier 


For  amplifier  to  istdate,  yi,  yi  and  ys 
must  have  precise  values 


Magnetic-Field-Variation  Meter 


If  magnetic  field  is  different  in  two  sam¬ 
ples,  voltmeter  reads;  if  not,  outputs 
cancel 


Ammeter 


Some  type  of  i>oK  holds  sample  and 
magnet  pieces  together.  Device  becomes 
wattmeter  if  voltage  across  conductors 
is  used  in  place  of  F g 
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Oit«<t>indkati«fl  logarithmic  tcolo  on  motor  of  troti* 
sittoriiod  Ooigor  countor  oliminatos  rooding  orror 
rotulting  from  incorroct  positioning  of  rongo  twitch 


Ditottomblod  probo  hondlo  thawing  com  and  motor 
(top),  high'Voltago  gonorotor  ond  rotomotor  circuit 
board  (bottom,  loft)  and  bottory  housing  (right) 


Transistorized  Geiger 


PORTABLE  GEIGER  COUNTERS  usu¬ 
ally  consist  of  a  probe-mounted 
detector  connected  by  cable  to  sep¬ 
arate  circuit  and  battery  packs.  The 
instrument  described  here,  how¬ 
ever,  is  packaged  entirely  within 
the  probe.  This  compactness  is 
achieved  through  use  of  transistor¬ 
ized  circuits  which  provide  addi¬ 
tional  advantages  of  extended  bat¬ 
tery  life  and  increased  reliability. 
Complete  unit  weighs  less  than  two 
pounds. 

A  block  diagram  of  the  Geiger 
counter  is  shown  in  Fig.  1.  Func¬ 
tionally,  the  instrument  can  be  di¬ 
vided  into  four  parts;  counter, 
high-voltage  generator,  ratemeter 
and  mercury-cell  battery. 

When  the  instrument  is  placed 
in  a  contaminated  area,  the  counter 
produces  a  series  of  output  pulses 
at  a  rate  proportional  to  the  radia¬ 
tion  intensity  present.  Output 
pulses  from  the  counter  are  then 
converted  by  the  ratemeter  into  a 
meter  indication  which  is  propor¬ 
tional  to  the  counter  pulse  rate.  The 
high-voltage  generator  supplies  the 
anode  voltage  for  the  counter.  A 
small  mercury-cell  battery  housed 
in  the  rear  end  of  the  probe  handle 
supplies  all  ]}ower  for  the  high- 
voltage  generator  and  the  rate¬ 
meter.  A  complete  schematic  of  the 
device  is  shown  in  Fig.  2. 

Counter 

A  halogen  counter  must  be  used 
which  will  operate  at  a  relatively 
low  anode  potential  of  -1-480  volts. 
The  three  counter  types  most  gen¬ 


erally  applicable  are:  small  gamma 
sensitive  counters  intended  for 
measurement  of  gamma  radiation 
fields;  end-window  beta  counters 
having  the  same  gamma  sensitivity 
as  a  gamma  counter  and  which, 
therefore,  can  be  used  in  the  dual 
capacity  of  a  beta-gamma  counter; 
and  thin-walled  beta  sensitive 
counters  which  can  be  used  for  de¬ 
tection  of  small  intensity  radiation 
from  beta-  or  gamma-  active  mate¬ 
rials.  Since  the  output  from  these 
halogen  counters  is  large,  the  pulses 
they  generate  can  be  used  directly 
to  trigger  the  ratemeter  circuit. 

High-Voltage  Generator 

Transformer  T,  provides  a  feed¬ 
back  path  from  the  collector  to  the 
base  of  oscillating  transistor  Q, 
necessary  to  produce  self-sustain¬ 
ing  oscillations.  The  oscillations 
produce  a  10-kc  sine  wave  which  is 
stepped  up  to  160  volts  peak-to-peak 
by  winding  W,  on  T,.  A  Cockroft- 
Walton  multiplier  network  contain¬ 
ing  D„  Dj,  D„  D„  Dj  and  D,  rectifies 
and  multiplies  the  a-c  voltage  pro¬ 
ducing  a  d-c  output  of  approxi¬ 
mately  +  480  volts. 

Additional  transformer  taps  feed 
Cockroft-Walton  multiplier  net¬ 
works  containing  diodes  D„  D„  D, 
and  These  networks  supply  — 19 
and  —9  volts,  respectively,  to  the 
ratemeter. 

Oscillation  amplitude  is  stabilized 
by  Zener  reference  diode  D„  con¬ 
nected  between  the  —19-volt  line 
and  the  biasing  point  for  the  base  of 
transistor  Q,.  During  normal  op¬ 


eration,  current  flowing  in  biases 
the  base  of  Q,  in  a  forward  direc¬ 
tion  causing  the  circuit  to  oscillate. 
However,  if  the  amplitude  tends  to 
increase  beyond  the  nominal  —19- 
volt  point,  reverse  breakdown  of 
D„  occurs.  This  condition  tends 
to  bias  the  base  circuit  of  Q,  in  a 
negative  direction  preventing  fur¬ 
ther  increase  in  oscillation  ampli¬ 
tude.  This  feedback  maintains  the 
—  19-volt  supply  at  a  consistently 
correct  value. 

Physical  variations  introduced 
during  the  manufacture  of  1N204 
diodes  used  for  the  D„  function 
produce  an  operating  voltage  spread 
of  19  ±1.9  volts.  To  permit  accu¬ 
rate  setting  of  the  160-volt  peak-to- 
peak  output  at  winding  W,  despite 
these  variations,  small  auxiliary 
winding  W,  is  used  which  has  taps 
that  can  be  adjusted  to  obtain  the 
correct  output  voltage. 

Performance  curves  for  the  high- 
voltage  generator  are  shown  in  Fig. 
3.  The  regulation  curve  illustrates 
voltage  variations  at  the  junction 
of  Da  and  C,  under  different  load¬ 
ing  conditions.  The  efficiency  curve 
shows  the  relationship  of  input  bat¬ 
tery  current  to  output  power  as  a 
function  of  load  current.  In  calcu¬ 
lating  efficiency,  a  constant  power 
drain  of  0.6  mw  was  assumed  to  be 
imposed  upon  the  oscillator  circuit 
by  the  small  current  drawn  through 
the  —19-volt  line  in  the  ratemeter. 

Examination  of  the  regulation 
curve  shows  that  the  generator  ex¬ 
hibits  an  output  impedance  of  about 
1.3  megohms  at  higher  currents  and 
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Ratemeter  circuit  converts  output  of  halogen-type  counter  directly  into  meter 
indication  corresponding  to  radiation  intensity.  Counter  triggers  two-trans¬ 
istor  switch  placing  low-impedance  load  across  conventional  dual-output 
diode  pump.  Two  halves  of  pump  current  are  summed  in  metering  circuit 


By  F.  S.  GOULDING.  Atomic  Enerffy  of  Canada,  Ltd.,  Chalk  River,  Ontario,  Canada 


Counter  Fits  in  Probe 


that  its  impedance  rises  slightly 
at  lower  currents.  Generator  im¬ 
pedance  is  primarily  made  up  of  the 
output  impedance  of  the  Cockroft- 
Walton  multiplier,  the  resistance  of 
the  transformer  windings  and  the 
reflected  impedance  of  the  Zener 
regulator  circuit. 

Converter  efficiency  reaches  a 
fairly  high  value  of  60  percent  when 
the  output  is  loaded  by  currents  on 
the  order  of  20  fia.  At  lower  cur¬ 
rents,  which  are  more  applicable  to 
this  particular  instrument,  the  effi¬ 
ciency  is  low.  Power  is  taken  by  the 
stabilizing  circuit  itself ;  for  ex¬ 
ample,  the  Zener  diode  usually 
passes  current  on  the  order  of  100 
fia  and,  therefore,  consumes  ap¬ 
proximately  2  mw.  Remainder  of 
power  losses  when  the  load  cur¬ 
rent  is  small  are  consumed  in  tran- 
si.stor  collector  dissipation  and  in 
the  transformer. 


Stability  of  the  output  voltage  as 
a  function  of  battery  voltage  was 
measured  and  found  adequate  for 
this  instrument.  A  change  in  bat¬ 
tery  voltage  from  6.75  to  5.75  volts 
with  a  load  of  3  ^a  on  the  high- 
voltage  generator  produced  a  2-volt 
change  in  output. 

Ratemeter 

The  ratemeter  circuit  consists  of 
two  parts;  a  transistor  switch,  and 
a  diode  pump  and  metering  circuit. 
Transistors  Q,  and  Q,  together  with 
their  associated  components  consti¬ 
tute  the  switch.  Counter  pulses  fed 
through  coupling  capacitor  C,  trig¬ 
ger  the  switch  transmitting  the 
pulses  to  a  diode  pump  made  up  of 
diodes  D„  and  capacitors  C, 
and  C„  and  resistors  R,  and  R,. 
Output  current  from  the  pump  is 
then  converted  to  a  dial  indication 
by  a  metering  circuit  consisting  of 


meter  M„  resistors  R„  R-.  and  R„ 
and  capacitors  C,  and  C.. 

When  actuated,  the  pulse  oper¬ 
ated  switch  presents  a  low  imped¬ 
ance  output  to  any  load  connected 
between  the  collector  of  Q,  and  the 
base  of  Q,.  In  this  case,  the  load 
consists  of  capacitor  Ct  and  the 
diode  pump. 

Under  steady  state  conditions, 
the  switch  circuit  (wtentials  are 
established  in  the  following  man¬ 
ner.  The  network  consisting  of  po¬ 
tentiometer  Rr,  and  resistors  R.  and 
R,  produces  3.3  volts  at  the  anode 
of  diode  £)„.  Neglecting  the  small 
voltage  drop  across  the  diode,  a 
current  drain  of  approximately 
100  fia  flows  in  resistor  R,„  which 
clamps  the  cathode  of  D„  at  3.3 
volts.  The  collector  junction  of  Q, 
leaks  a  small  amount  of  current 
which,  in  general,  will  be  appreci¬ 
ably  smaller  than  10  /la  at  room 


FIG.  I — Countar  producot  pulsos  whot* 
roto  of  octurronco  it  proportional  to  ra¬ 
diation  intensity  of  contaminated  orea 


FIG.  2— Geiger  counter  circuits.  Winding 
Wi  provides  approximately  correct  feed¬ 
back  driving  voltage  ta  transistor  Qi  to 
maintain  output  d><  level  constant.  High 
oscillator  frequency  permits  good  smooth¬ 
ing  of  rectifier  output  using  small  capaci¬ 
tors.  Crystal-type  headphones  are  used 
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FIG.  3 — li•9ulatioll  and  ofliciancy  curvat 
for  hi9k..velta9a  9an«rator 


temperature,  but  will  double  for 
every  10  C  rise.  Since  this  instru¬ 
ment  is  intended  to  operate  up  to 
55  C,  leakage  currents  in  Q,  as  high 
as  100  fi&  can  develop.  Although 
the  leakage  current  tends  to  raise 
the  base  potential  of  Q„  the  current 
flowing  in  /?,„  holds  the  base  volt¬ 
age  to  3.3  volts. 

Resistor  chain  R„  and  holds 
the  base  of  Q,  at  approximately  3.6 
volts.  Negligible  d-c  resistance  is 
introduced  by  coil  L,. 

Since  the  base  of  Q,  is  positive 
relative  to  the  base  of  Q„  the  emit¬ 
ters  of  the  two  transistors  are  re¬ 
versed  biased.  Under  this  condition, 
no  current  can  flow  through  the 
transistors  except  for  the  small 
leakage  current  at  the  junctions. 
Therefore,  the  magnitude  of  steady- 
state  collector  voltage  at  Q,  is  de¬ 
termined  only  by  the  amount  of 
leakage  current  flowing  in  resistor 
R„.  Since  leakage  current  can  rise 
to  100  fia  at  55  C,  the  steady-state 
voltage  of  the  collector  will  lie  be¬ 
tween  —  19  and  —9  volts. 

When  radiation  is  sensed,  a  nega¬ 
tive  counter  pulse  is  produced  which 
is  applied  through  C,  to  the  base 
of  Q,  causing  the  .switch  to  conduct. 
This  condition  tends  to  lower  the 
emitter  potential  of  Q,  which  is 
driving  the  emitter  of  Q,.  ALso,  the 
collector  potential  of  Q,  becomes 
positive  going  which,  when  applied 
through  C,  to  the  base  of  Q„  causes 
Q,  to  conduct.  Then  Q«  acting  as 
an  emitter  follower,  drives  Q:,  to 
produce  more  current.  This  regen¬ 
erative  feedback  process  eventually 
triggers  the  switch,  shorting  out 
the  load  connected  between  collector 
of  Qt  and  the  base  of 

The  trigger  circuit  relaxes  back 
into  its  nonconducting  condition 
when  the  capacitors  across  the  col¬ 
lector  of  Q^  and  base  of  Q,  do  not 
discharge  enough  current  into  the 
base  of  Qt  to  maintain  the  conduct¬ 
ing  state  of  the  circuit.  This  occurs 
when  the  collector  potential  of  Q, 


1 


rises  to  the  same  level  as  that  at 
the  base  of  Qt.  I.«ngth  of  conduc¬ 
tion  is  determined  by  the  time  con¬ 
stants  of  the  components  in  the  col¬ 
lector  circuit. 

Diode  Pump 

To  facilitate  discussion,  the  half 
of  the  diode  pump  circuit  contain¬ 
ing  C,,  D„  and  R.  will  be  con¬ 
sidered  first.  When  no  counts  are 
entering  the  system,  the  meter 
reads  zero  and  the  metering  circuit 
applies  —9  volts  to  i?,.  Under 
steady-state  conditions,  the  anode 
of  D„  is  connected  to  the  col¬ 
lector  of  transistor  Q,  whose  volt¬ 
age  will  vary  between  — 19  and  —9 
volts  as  described  previously.  Since 
the  cathode  of  D„  is  connected 
to  —9  volts  through  R.,  the  diode 
is  reversed  bia.sed  and  passes  prac¬ 
tically  no  current. 

After  the  circuit  has  been  in  the 
steady-state  condition  sufficiently 
long,  capacitor  C,  becomes  charged 
to  the  potential  which  exists  be¬ 
tween  the  base  of  Q,  and  —9  volts. 
At  this  time,  no  current  will  flow 
in  Rf  When  an  input  pulse  triggers 
the  transistor  switching  circuit,  the 
collector  of  Q,  rises  rapidly  to  the 
base  potential  of  Q,.  This  potential 
is  applied  to  C,  through  D„  caus¬ 
ing  C,  to  discharge  through  R,  and 
the  metering  circuit.  When  the 
switching  transistors  become  non¬ 
conducting,  C,  again  recharges 
through  R...  The  quantity  of  cur¬ 
rent  flowing  in  the  metering  circuit 
as  C,  discharges  is  determined  by 
the  voltage  swing  across  C,. 

If  the  pulses  are  applied  at  a  slow 
rate,  the  meter  current  will  be  pro¬ 
portional  to  the  count  rate.  How¬ 
ever,  if  the  count  rate  is  fast,  C, 
cannot  completely  recharge  in  the 
short  time  interval  between  suc- 


FIG.  4— Motaring  circuit  calibration  curvos. 
Two  calculotod  curvot  apply  ta  oxtromo 
limits  of  the  odjustmont  for  R] 


cessive  counter  pulses.  This  condi¬ 
tion  causes  the  amount  of  charge 
per  pulse  to  fall  as  the  count  rate 
increases.  Therefore,  high  count 
rates  cause  a  uniform  potential  to 
be  maintained  across  R,  giving  a 
constant  current  through  the 
metering  circuit. 

The  other  half  of  the  diode  pump 
circuit  contains  C„  D,,  and 
and  operates  in  a  similar  manner. 
In  this  case,  however,  the  value  of 
C,  is  ten  times  smaller  than  that  of 
C,.  This  feature  permits  the  count¬ 
ing  rates  at  which  nonlinearities 
appear,  in  the  curves  representing 
meter  current  as  a  function  of 
counting  rate,  to  be  higher  by  a 
factor  of  ten. 

Total  current  obtained  from  the 
two  halves  of  the  diode  pump  are 
summed  by  the  metering  current. 
This  technique  permits  an  approxi¬ 
mate  logarithmic  indication  of  count 
rate  to  be  obtained  over  two  dec¬ 
ades.  Although  the  voltage  devel¬ 
oped  across  the  metering  circuit 
modifies  this  relationship  slightly, 
it  does  not  alter  the  basic  results. 

Since  the  counts  entering  the 
ratemeter  appear  randomly,  the 
meter  reading  fluctuates.  A  time 
constant  of  approximately  two 
seconds  is  used  to  average  out  the 
fluctuations  at  low  counting  rates. 
This  time  interval  represents  a 
compromise  between  requirements 
for  reducing  statistical  fluctuations 
in  the  readings  and  for  obtaining 
adequate  speed  of  response  in  de¬ 
tecting  small  intensity  radiations. 
Component  values  of  tank  capacitors 
Cs  and  C,  and  resistors  R,  and  R-,  de¬ 
termine  the  time  constant  of  the 
circuit. 

Calibration 

Calculated  and  experimental  cali¬ 
bration  curves  for  the  metering  cir¬ 
cuit  are  shown  in  Fig.  4, 

A  6.25  ±  0.5-volt,  mercury-cell 
battery  supplies  all  the  power  re¬ 
quired  by  the  instrument  and  has  an 
operating  life  of  approximately  100 
hours.  When  S,  is  off  the  battery 
voltage  is  monitored  by  the  meter¬ 
ing  circuit  containing  R,,  the  meter 
and  additional  small  components. 
This  technique  provides  a  battery 
check  and,  since  the  current  drain 
from  the  battery  under  these  cir¬ 
cumstances  is  only  24/ta,  battery 
life  is  not  impaired. 
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CINCH  HEAT  DISSIPATING 


TUBE  SHIELDS 


from  CINCH  — the  complete  line  of 
HEAT  DISSIPATING  TUBE  SHIELDS,  for 
Miniature,  Subminiature,  Octal  and 
Power  Tubes. 


The  7  and  9  pin  Miniature  Series,  T,  TR 
and  NW  Series  are  variously  covered  by 
Military  Specifications: 

MIL-S-9372B  (USAF) 

MIL-S-242A  (Ships) 

MIL.S-19786A  (Navy) 

SCL-6307/2  (Signal  Corps) 

In  the  Octal  and  Power  Series,  the  shields 
are  covered  by  Redstone  Arsenal  and  Sig* 
nal  Corps  approval. 

Where  shields  are  required  blackened, 
Henderlube  is  supplied  as  the  Standard 
finish. 


SUBMINIATURE  AND  MINIATURE  SHIELDS 


OaAL  and  POWER  SHIELDS 


Centrally  located  plants  at 
Chicago,  Illinois,  Shelbyville, 
ndiana,  La  Puente,  California 
and  St.  Louis,  Missouri. 


Under  license  arrangement  with 
International  Electronic  Research 
Corporation. 


Cinch  Manutacturing  Corporation 

1026  South  Homan  Ave.,  Chicago  24,  Illinois 
Subsidiary  of  Uniled-Corr  Fosttner  Corporation,  Boston,  Mass. 
CIRCLE  42  READERS  SERVICE  CARD 


Tuned  Voltmeter  Reads 
Harmonic  Amplitude 

Voltmeter  circuit  has  four  bandpass  filters  tuned  to  the  first  four  harmonics 
of  60-cps  power-line  frequency  and  a  vtvm  to  measure  the  voltage  at  each 
filter  output.  Outputs  allow  continuous  monitoring  of  each  harmonic  voltage 
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POWER-SYSTEMS  analysis  may  re¬ 
quire  a  voltmeter  that  meas¬ 
ures  the  amplitude  of  the  first  four 
harmonics  of  power-line  frequency. 
The  harmonics  measured  are  those 
superimposed  on  a  110-v  60-cps 
voltage.  The  device  described  here 
has  five  ranges  of  0.3  to  30  volts 
full  scale,  with  outputs  for  continu¬ 
ous  monitoring  of  each  harmonic. 

Filter  Outputs 

Four  band-pass  filters  are  tuned 
to  each  of  the  harmonic  frequencies 
and  a  vtvm  measures  the  voltage  at 
each  filter  output.  A  bridged-tee 
filter,  in.serted  between  the  input 
terminals  and  the  filters  reduces 
the  ambient  10-v  60-cps  component 
to  about  three  volts.  The  bridged 
tee  is  matched  to  the  filters  by  a 
6AQ5  cathode  follower. 

Each  filter  consists  of  a  single 
constant-K  section  utilizing  high-Q 
torroids  and  has  an  iterative  im¬ 
pedance  of  1,000  ohms.  More  than 


40-db  attenuation  at  adjacent  har¬ 
monics  is  achieved.  Attenuation, 
measured  from  the  input  terminals 
to  the  output,  is  adjusted  to  40  db 
by  the  1,000-ohm  potentiometers  on 
the  filter  outputs. 

Since  simultaneous  outputs  of 
each  harmonic  frequency  were  re¬ 
quired,  a  separate  cathode  follower 
was  used  in  each  channel.  The  cir¬ 
cuit  could  have  been  considerably 
simplified  by  eliminating  all  but 
one  of  the  cathode  followers  and  re¬ 
ducing  the  power  supply  capacity 
accordingly.  Also,  since  the  series 
inductor  and  shunt  capacitor  have 
the  same  value  in  each  filter  sec¬ 
tion,  size  and  cost  savings  could  be 
achieved  by  switching  only  the 
series  capacitor  and  shunt  inductor 
when  changing  frequency,  rather 
than  the  entire  filter  section. 

The  only  difficulty  encountered  in 
the  construction  of  this  device  was 
a  slight  amount  of  saturation  of  the 
10-henry  inductor  in  the  bridged 


filter 

COMPONENT 

values 


FREOl  L|  I  C| 
CPS  H  \ 


1801 

500 


00781 

0.0^58 

00283 


a039i 

0X)2t9 

'a0l42 


FIG.  1*— Tuntd  voltmeter  construction 
has  five  ranges  of  0.3  to  30  v  full  scole 


Front  panel  vievir  of  tuned  voltmeter  designed  for  povrer  system  anolysis 


FREQUENCY  IN  CPS 


FIG.  2— Response  curve  of  selective 
voltmeter  filters 


tee,  resulting  in  a  shift  of  reso¬ 
nance  as  the  input  voltage  was 
varied  from  0  to  120  v.  This  condi¬ 
tion  was  alleviated  by  reducing  the 
Q  somewhat  with  a  740-ohm  re¬ 
sistor  in  series  with  the  inductor. 
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Assure  lona-laslina  protection  of 


Currently  establishing  itself  as  a  performance 
leader  in  the  missile  systems  field,  Pyle-Star- 
Line  connectors  offer  engineers  an  entirely  new 
line  of  electrical  connectors  for  universal  mili> 
tary  and  industrial  use. 

With  characteristics  of  construction  and  per* 
formance  never  before  combined  in  compact, 
rugged,  lightweight  standardized  connectors, 
they  exceed  NEC  requirements  and  classes 
A,  B,  C  and  £  of  military  specifications  MIL 
C-5015C. 


Writ*  today  for  eomploto  spocifkationt^ 

the  PYLE"NATIONAL  company 

^  Where  Quality  Is  Traditional 

1330  North  Kostner  Avenue,  Chicago  51,  Illinois 


District  Offices  and  Representatives  in  Principal  Cities  of  the  United  States 
CONDUIT  FITTINGS  •  CIRCUIT  CONTROLS  •  LIGHTING  IQUIPMINT 


FIATURIS 

Tough,  lightweight  sholli  Strength  comparable  to  mild 
steel,  yet  weighs  only  Vi  os  much. 

AnedU  coating  i  Gives  shell  toughness  of  case-hard* 
ened  steel.  Takes  up  to  1800  volts  to  penetrate  coating. 
"Sondwich"  Insulations  Silicone  laminate  floats  be¬ 
tween  two  rigid  discs.  Silicone  disc  absorbs  shock,  lets 
contacts  olign  themselves  freely;  rigid  discs  impart  just  the 
right  amount  of  restraint.  Gives  all  advantages  of  both 
flexible  and  rigid  mountings. 

Chamber  soallngs  Silicone  insulation  disc  positively 
and  completely  prevents  water,  gas,  moisture  or  dust  from 
passing  into  shell. 

Wide  range  of  pin  and  socket  conflguratlonsi 

Configurations  from  2  to  100  poles  available.  Within  each 
form  size  all  inserts  ore  interchangeable  and  reversible. 


fnviron mental  Limits  of  Pyle-Star-llne  connecters 


Temperature 

—80  F.  to  225  F. 

Pressure 

300  PSI  External,  200  PSI  Internal 

Chemical  Resistance 

Most  acids,  most  alkalis,  oil 

Corrosion  ResistaiKO 

Salt  Spray:  300  days  without  failure 

Dust  Resistance 

Exceed  requirements  of  AAIL  C-5015C 

Shock  Resistance 

50G  Minimum 

Vibration 

Exceed  20G  to  Method  11  of  Mil  C-5015C 

Humidity  &  Moisture  Resistance 

Exceed  Class  E.  Spec,  of  Mil  C-50I5C 

Air  leakage 

Meet  Class  E  Spec,  of  Mil  C-5015C 
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RESEARCH  AND  DEVELOPMENT 


Passive  Elements  Form  Time  Delay 


ly  ALFRED  A.  WINDSOR,  Radiation  Laboratory,  UnIverHity  of  California.  Berkeley,  Calif. 


to  give  capacitor  C,  first  order  con¬ 
trol  and  to  keep  a  back  voltage 
across  diode  D,. 

The  design  equations  become  the 
half  period  of  a  series-resonant  cir¬ 
cuit  consisting  of  capacitors  Ct  and 


Ci-HC, 


As  current  through  the  circuit 
approaches  zero,  resistance  of  diode 
D,  becomes  high.  Voltage  across  C, 
plus  voltage  across  C,  appears 
across  with  a  rise  time  of  LjR. 
sec.  Capacitor  C,  is  discharged  by 
/?,  in  i?,C,  sec. 

Delay  units  have  been  built  with 
delay  times  ranging  from  5  fisec  to 
5  millisec.  These  units  have  a  sta¬ 
bility  of  better  than  0.1  percent  of 
delay  time  in  the  presence  of  tem¬ 
perature,  humidity  and  magnetic- 
field  changes. 

Although  polarity  and  amplitude 
of  the  output  pulse  changes,  it 
could  readily  be  restored  to  the 
same  value  as  the  input  with  a 
pulse  transformer. 


FIG.  1— D«lay  limat  from  5  um<  to  S 
milliMc  or*  produced  by  circuit  with  «ta- 
bility  bettor  then  0.1  percent 


INPUT  VOLTAGE 


Variable  time-delay  circuit  com¬ 
bines  maximum  reliability  and  sta¬ 
bility  with  minimum  cost.  These 
characteristics  are  obtained  by 
using  only  passive  elements. 

A  high-Q  series  L-C  diode  circuit 
rings  one-half  cycle  in  a  very  jitter- 
free  way  following  an  impulse 
charge  on  the  capacitor.  In  Fig.  1, 
coil  L,  is  made  much  smaller  than 
coil  Lf  This  is  done  to  charge  ca¬ 
pacitor  C,  rapidly  enough  so  that 
ti  in  Fig.  2  can  be  considered  the 
beginning  of  the  time  delay  period. 
Capacitor  C,  is  made  large  in  order 


C,  CURRENT 


C,  VOLTAGE 


CURRENT 


C,  +  Cj 

voltage 


OUTPUT 

VOLTAGE 


FIG.  3 — Circuit  producut  indicotsd  currant 
and  voltaga  wovaformt 


Plastic  Blocks  Mount  Accelerometers 


By  C.  N.  GILES,  Sandia  Corp.,  Albuquerque,  New  Mexico 


of  the  accelerometer. 

When  tightening  the  accelerom¬ 
eter  into  the  plastic  block,  the  con¬ 
nector  may  stop  in  an  inaccessible 
location.  If  it  does,  this  problem 


Piezoelectric  accelerometers  are  to  each  other. 

frequently  u.sed  in  environmental  Two  of  the  accelerometers  meas- 
tests  of  newly  developed  equipment,  sure  transverse  acceleration,  while 
They  offer  small  size,  high  fre-  the  third  measures  acceleration 
quency  response  and  are  self-gen-  along  the  axis  of  excitation.  This 
erating.  arrangement  allows  measurement 

Mounting  accelerometers  on  a  of  vibration  along  three  mutually 
specimen  requires  that  the  test  en-  perpendicular  axes.  This  method 
gineer  drill  holes  properly  spaced  in  also  eliminates  the  need  for  re- 
the  specimen..  It  is  difficult  to  mounting  accelerometers  when 
mount  accelerometers  on  specimens  changing  specimen  orientation  on 
that  have  thin  walls  and  may  be  the  vibration  table, 
hermetically  sealed.  The  block  material  is  not  critical 

.  except  for  weight,  which  should  be 

Block  Mounting  ^  minimum.  The  size  of 

Our  test  department  has  been  cubes  depends  on  accelerometer  size 
cementing  Lucite  blocks  on  the  sur-  and  clearance  needed  for  connec- 
face  of  the  specimens  to  be  tested  tors.  A  common  size  is  one  inch, 
in  vibration  or  shock  with  Dura-  c*  i  aj 

Kore  dental  cement.  The  plastic 

blocks  must  have  at  least  three  A  tapped  plastic  washer  i  inch 
smooth  faces  which  are  machine  thick  may  be  used  in  cases  where 
drilled  in  such  a  way  that  the  single-  mounting  space  is  limited  and  only 
stud  accelerometer  mounting  holes  one  axis  of  vibration  is  to  be  meas- 
are  perpendicular  to  the  faces  and  ured.  Diameter  of  the  washer  is 
are  90  degrees  apart  with  respect  normally  as  large  as  the  diameter 


Duntal  camant  it  utad  to  attach  plastic 
biocks  in  aquipmant.  AccaUromatars  ora 
tcrawad  into  hoias  drillad  in  plastic  in 
thraa  axat 
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Tung- Sol  moves  ahead! 


Now 


three-way  quality  boost 


Improved  cold-weld  seal 
gives  new  Tung-Sol 
high-power  transistors 


Once  again  Tung-Sol  shows  the  way.  Now,  for  the 
first  time,  Tung-Sol  brings  designers  high-power 
germanium  transistors  with  quality  benefits  of  the 
advanced  cold-weld  seal. 

The  new  Tung-Sol  types  feature  a  stud-mounted 
package  and  maximum  collector  current  of  13 
amps.  Military  environmental  tests  combine  with 
the  radioactive  gas  leak  detection  test  to  assure 
maximum  reliability. 
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vTUNGSOt 


Photomicrograph  (45X)  (hows  oirolod  area 
of  Croat  aaotlon  of  Tung>Sel  hIgh-pQwar 
gtrmanlum  tranalator  cold-wald  taal.  Neta 
abtonoa  of  team,  Indloating  actual  Intagra- 
tion  of  ooppar  malaculat  and  a  true,  har. 
matio,  eappar-to-ooppar  taal. 


#  True  hermetic,  copper-to- 
copper  seal  improves  transistor 
thermal  chararteristics. 


9  Elimination  of  heat-damage, 
heat-caused  moisture  and  “splash” 
increase  reliability. 


9  Vacuum-tight,  moisture-proof 
cold-weld  seal  lasts  even  through 
“breathing”  over  long  life  operation. 


Technological  advancements  such  as  this  keep 
Tung-Sol  ahead  of  the  field.  For  full  data  on  the 
new  high-jwwer  switching  transistors  ...  to  meet 
any  need  with  the  latest  in  transistor  design  and 
efficiency,  contact:  Semiconductor  Division, 
Tung-Sol  Electric  Inc.,  Newark  4,  New  Jersey. 


Hicfli  power  tree  ns  is  tors 
witli  new  cold-weld  seccl 


I 


can  be  overcome  by  inserting  shim 
washers  under  the  accelerometer. 
Each  washer  can  be  made  equal  to 
j,  i  or  3  turns  of  the  accelerometer 
mounting  screw. 

The  surface  should  be  clean  and 
all  paint  should  be  removed.  Sur¬ 
face  smoothness  is  not  critical  since 
cement  fills  normal  irregularities. 
The  plastic  block  may  be  fitted  to  a 
curved  surface  by  shaping  it  with 
a  knife  or  file. 

The  dental  cement  is  easily  mixed 
in  sufficient  quantities  for  each 
mounting  block.  The  mixture 
should  be  about  the  consi.stency  of 
paste.  For  convenience,  it  may  be 
mixed  directly  on  the  surface  of  the 
block  to  be  attached  to  the  specimen. 
The  block  is  then  pressed  into  posi¬ 
tion  and  oriented  before  the  cement 
sets. 

After  completion  of  tests,  the  ac¬ 
celerometers  should  be  removed 
first.  The  block  may  then  be  re¬ 
moved  from  the  specimen  by  tap¬ 
ping  it  with  a  small  metal  hammer. 
The  block  snaps  free  and  it  may  be 
reused  in  future  tests  in  the  same 
manner. 


for  tab,  production  test, 
test  maintenance,  or  as  a 
component  or  subsystem 
in  your  own  products 


3  new  Sorensen  transistorized 
d-c  suppiies  can  soive  your  iab, 
production  and  design  probiems 


Time  and  Pulses 
Control  Gates 


By  i.  K.  GOODWIN 

Kaxt  I.fake,  X.  I^uKhl)oroiiKh, 
I.eU’s,  Kn^land 


In  the  Sorensen  "Q"  Series,  you  can 
select  from  the  most  complete  line  of 
fully  transistorized,  highly  regulated 
low-voltage  d-c  supplies  on  the  market: 
QR-Nobatrons,  (shown  above,  left)  with 
output  continuously  adjustable  down  to 
zero  volts,  are  ideal  for  labs  or  wherever 
maximum  flexibility  is  required.  Two 
models,  QR36-4A  and  QR75-2,  put  out 
respectively  0-36V  at  up  to  4  amps  and 
0-75V  at  2  amps.  Regulation  of  QR36- 
4A  is  ±0.025%  or  4  MV  for  combined 
line  and  load  variations.  Input:  llSvac 
50-400  cps  available  for  either  bench 
or  rack-panel  (5%"  x  19")  use. 

Q-Nobatrons®,  with  2:1  adjustable  out¬ 
put,  can  render  outstanding  service  in 
semi-permanent  lab  set-ups,  in  produc¬ 
tion  test,  or  integrated  into  your  own 
product.  Available  in  15  models  up  to 


200  watts  capacity  with  6,  12  or  28 
volts  out.  Specs  and  packaging  are  simi¬ 
lar  to  QR  models  above.  Models  for 
±0.25%  or  ±0.05%  regulation  are 
available.  Lower  wattages  are  available 
two  to  a  single  rack  panel  (3%"  or 
5%"xl9"). 

QM-Series,  solder-into-the-circuit  sup¬ 
plies  (shown  above,  right)  mount  like  a 
potted  transformer  or  choke  and  come 
in  36  variations:  nine  voltages  from  3.0 
to  36vdc,  regulated  ±0.05%;  and  four 
wattages,  2,  4,  8  and  15.  Input  50/60 
and  400  cps  at  115vac.  (Incidentally, 
Sorensen  also  offers  similarly  packaged 
DC-to-DC  and  DC-to-AC  converters.) 

Ask  us,  or  your  nearest  Sorensen  rep¬ 
resentative,  for  the  complete  story  on 
these  precision  transistorized  regulated 
d-c  supplies.  b.42 


+300V 


6f  33/6^33 


~  I - 1 - ISOV 

FIG.  1— Whan  iwilch  Si  is  closad,  the 
astable  multivibrator  opens  the  gate  for 
period  determined  by  the  values  of  Ci  and 


Modifications  of  a  pentode  gate 
were  required  in  developing  pul.s- 
ing  circuits.  One  circuit  is  a  time- 
controlled  gate,  and  the  other  is 
synchronized  by  the  incoming 
pulses. 

Time-Controlled  Gate 

The  pentode  gate  in  Fig.  1  is 
controlled  by  the  period  of  an 
astable  multivibrator.  The  multi¬ 
vibrator  is  conventional  in  most 
respects,  with  C,  and  R,  establish¬ 
ing  duration. 


Richards  Avanua,  South  Norwalk,  Connecticut 


WIDEST  LINE  OF  C O NTRO LLE D-PO WE R 
EQUIPMENT  FOR  RESEARCH  AND  INDUSTRY 


IN  EUROPE,  contact  Soranten-Ardag,  Zurich.  Swit2erland.  IN  WESTERN  CANADA,  ARVA. 
IN  EASTERN  CANADA,  Bayly  Enginaaring.  Ltd.  IN  MEXICO,  Electro  Labs.  S.  A.,  Mexico  City. 
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for  Uib.  production  test, 
test  meintenance,  or  as  a 
^component  or  subsystem 
in  your  own  products 


0.01%  regulation -Why  be  half  safe? 
You  can  get  a-c  line  voltage  regulation 
to  the  exact  degree  of  precision  you 
need  from  Sorensen.  Model  2501 
(left)  regulates  a-e  line  voltage  to 
±0.01%  at  2500  VA.  Other  Sorensen 
a>c  models  range  In  precision  from 
meter  calibrators  to  rugged  "constant 
voltage  transformers,"  designed  te  give 
you  maximum  volt-amps  per  dollar. 


FIG.  3— Whan  switch  Si  is  closad,  got*  iv 
opanad.  Nagativa.9oing  trailing  adga  of 
pulsa  closas  gata  again 


Initially  tube  Via  is  conducting, 
and  its  plate  potential  is  d-c  cou¬ 
pled  to  the  suppressor  grid  of  the 
gate,  keeping  the  gate  closed.  Clos¬ 
ing  switch  S,  causes  the  6AL5  diode 
to  conduct.  The  resulting  drop  in 
voltage  at  its  anode  is  coupled  to 
the  control  grid  of  switching 
the  multivibrator. 

The  increase  in  plate  potential  on 
ViA,  is  applied  to  the  suppressor  of 
the  gate.  This  voltage  permits  the 
gate  to  pass  pulses  applied  to  its 
control  grid. 

Synchronized  Gate 

The  circuit  shown  in  Fig.  2  has 
a  continuous  train  of  pulses  ap¬ 
plied  to  the  control  grid  of  the 
gating  tube.  When  switch  S,  is 
closed,  the  next  pulse  of  the  train 
opens  the  gate  and  then  shuts  the 
gate  after  itself. 

If  tube  V,4  in  the  scaling  circuit 
is  conducting,  the  drop  in  voltage 
at  its  plate  holds  the  suppressor 
grid  of  the  gate  tube  below  cutoff. 
Closing  switch  S,  lowers  control- 
grid  potential  on  V,^,  cutting  it  off. 
The  rise  in  plate  voltage  is  applied 
to  the  suppressor  of  V,,  permitting 
it  to  conduct. 

With  the  gate  open,  the  next 
positive  pulse  is  permitted  to  pass 
through  it.  The  positive  going  por¬ 
tion  of  the  pulse  has  no  effect  on 
the  scaler  because  of  the  effect  of 
the  input  diode. 

However,  the  negative-going 
trailing  edge  of  the  input  pulse 
switches  V,4  on  again,  closing  the 
gate. 

This  circuit  was  developed  so 
that  accurate  synchronization  of 
the  gate  with  incoming  signals 
could  be  achieved  independently  of 
switch  Si.  Although  the  fastest  prf 
used  was  only  300  pps,  prf  could 
be  increased  by  taking  care  that 
rise  and  decay  times  are  kept  short. 


Fully-transistorized  regulated  d-c 
supplies— The  most  complete  line  of 
transistorized  low-voltage  d-c  power 
supplies  on  the  market— like  the  new 
Model  Q6-2  (left)— is  offered  by  Soren¬ 
sen.  Regulation  accuracy  is  ±0.25% 
(line  and  load  combined).  Life  is  ex¬ 
ceptional.  Response  speed  is  extremely 
fast.  They  come  with  voltage  adjustable 
over  2:1  range  (Model  Q  Series)  in  6, 
12,  28  vdc  and  capacities  to  2(X)  watts. 
Also  in  0-36,  or  0-75  vdc  continuously 
variable  "Rangers"  (Model  QR  Series) 
of  150. watt  capacity. 


Here's  a  d-c  workhorse  for 
rack-panel  equipment-New  Sorensen 
Model  MD  supplies  feature  magnetic 
regulation,  semiconductor  rectifiers, 
capacitance-input  filters— and  low  cost. 
What’s  more  you  get  any  factory  preset 
voltage  you  want,  from  2.5  vdc  to  1000 
vdc.  Available  in  8  sizes  from  25  to 
3000  watts.  No  switches,  no  fuses 
(short  circuited  output  is  not  recom¬ 
mended,  but  is  not  damaging).  Ideal 
for  powering  your  19*  rack-panel 
equipment. 


Sorensen  has  many  other  ideas  for  packaging  power  to  your  needs,  including 
standard  off-the-shelf  models,  both  electronic  and  transistorized,  to  take  care  of 
almost  every  need  for  controlled  power— whether  ac  or  dc,  low  or  high  voltage,  low 
or  high  current.  Ask  for  the  latest  Sorensen  catalog.  And  let  Sorensen  engineers 
talk  over  with  you  a  complete  power  system  for  your  complex  electronic  equipment. 

a.e 


Richard*  Avenue,  South  Norwalk,  Connecticut 


WIDEST  LINE  OP  CONTROLLED-POWER 
EQUIPMENT  POR  RESEARCH  AND  INDUSTRY 


IN  EUROPE,  contact  Soransan  Ardag,  Zurich,  SwHzarland.  IN  WESTERN  CANADA,  ARVA. 
IN  EASTERN  CANADA,  Bayly  Enginaaring,  Ltd.  IN  MEXICO,  Elactro  Uba.  S.  A.,  Maxieo  CKy. 
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Crott-Mctionol  vmw  «f  fh*  duai^ovity  ditcriminolor 


CempUt*  hydraulic  tunod  unit 


Dual-Cavity  Microwave  Discriminator 


Electronic  SyHteniH  EnRlneer,  Aeronutronic  Systems  Inc.,  Glendale,  Calif. 


Doppler  radar  systems  require  a 
precise  and  stable  reference  oscil¬ 
lator  or  stalo  to  achieve  low  noise 
performance.  An  ordinary  micro- 
wave  oscillator,  such  as  a  reflex 
klystron,  is  too  microphonic  under 
high  vibration  levels  to  be  used 
without  stabilization. 

Since  the  oscillation  frequency  of 
a  klystron  can  be  controlled  by  its 
reflector  voltage,  a  stabilizing  volt¬ 
age  can  be  derived  from  a  pair  of 
reference  cavities  forming  a  micro- 
wave  discriminator.  This  technique 
transfers  the  stability  problem  from 
that  of  stabilizing  a  klystron  cavity 
to  that  of  stabilizing  and  tracking  a 
pair  of  separate  high-Q  reference 
cavities.  None  of  the  restrictions 
from  electron  beam  coupling  or  heat 
formation  inherent  to  klystron 
cavity  design  are  present  with  the 
new  technique. 

Basic  System 

A  block  diagram  of  a  two-cavity 
stalo  is  shown  in  Fig.  1.  Power  is 
coupled  from  the  output  line  and 
fed  to  control  cavities  1  and  2.  Their 
output  is  crystal  detected  in  op¬ 
posite  polarity  and  combined  at  the 
amplifier  input  to  form  a  frequency 
discriminator  response  curve  as 
shown  in  Fig.  2. 

If  the  output  frequency  of  the 
klystron  should  try  to  vary  because 
of  vibration,  thermal  expansion  or 
other  causes,  a  correction  voltage  is 


to  equal  thickness,  silver-plated  and 
rhodium  flashed.  Each  cavity  is 
ground  to  0.0001-in.  tolerance  to  ob¬ 
tain  uniform  deflections  of  both  dia¬ 
phragms  for  accurate  frequency 
tracking.  The  combination  of  steel 
diaphragms  separated  by  an  incom¬ 
pressible  fluid  provides  high  re¬ 
sistance  to  vibration  because  effec¬ 
tively  a  rigid  sandwich  structure  is 
formed  with  the  steel  diaphragm  as 
generated  by  the  discriminator.  The  the  skin, 
voltage  is  amplified  and  applied  to 
the  klystron  repeller  to  hold  the 
frequency  close  to  its  initial  value. 

The  heart  of  the  frequency  control 
loop  is  its  reference,  the  dual-cavity 
discriminator.  It  must  be  rugged, 
tunable  over  a  wide  range  of  fre¬ 
quencies  and  the  two  cavities  must 
track  closely,  to  retain  maximum 
slope  at  the  zero  crossover  point 
shown  in  Fig.  2. 

High  vibration  resistance,  tem¬ 
perature  stability  and  precision  of 
frequency  track  of  the  discrimi¬ 
nator  are  made  possible  by  a  central 
hydraulic  tuning  mechanism.  Dia¬ 
phragms  forming  the  adjacent  end 
of  each  cavity  are  deflected  to  tune 
the  cavity.  Deflection  is  accom¬ 
plished  by  hydraulic  pressure  con¬ 
trolled  by  a  threaded  piston,  ac¬ 
cessible  at  the  side  of  the  cavity 
body. 

Diaphragms  are  made  of  0.0625- 
in.-thick  4140  alloy,  heat-treated  to 
138,000  psi  yield  minimum,  ground 


COUPLER  coupler 


klystron] 


A-C 

COUPLING 


"x  ffi  Dual 

rrYHEAWYT  ref 
I  ^  J  I  CAVITY 
rCRYSTAlT  CRYSTAL 


repeller 

VOLTAGE 

CONTROL 


HYDRAULIC 

PISTON 

TUNER 


BROADBAND 


FIG.  1 — Block  diagram  of  tho  dual-cavity 
ttabb  raforanc*  otcillafor 


Determining  Dimensions 

As  the  ambient  temperature 
varies,  the  center  oil  space  volume 
varies.  Size  of  the  center  plug  was 
determined  initially  by  volumetric 
calculations.  Final  dimensions  were 
determined  empirically  by  incre¬ 
mentally  drilling  a  small  hole  in  the 
center  plug.  Variations  in  expan¬ 
sion  of  the  space,  the  plug,  the  oil 
and  the  cavity  dimensions  were  then 


yk-CRYSTAL  OUT 
\ 

V  -DISC  OUT 
f\  (I  AND  2 
\  \  COMBINED) 


SLOPE  AT  /  \  A 

OPERATING  /  ^CRYSTAL  2 

POINT-  OUT 

FIG.  2— Ditcriminatar  frequency  responte 
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the  EYELET 
HUNT 


D  Standardi: 


ed  Si 


Use  UN 


Simplify  design 
^1^  S^peed  production 
SSave  money 

You  can  save  many  expensive  engineenng  hours 
because  designers  no  longer  need  to  plow  through 
thousands  of  eyelet  specifications.  Over  20  years' 
experience  has  shown  that  a  very  high  percentage 
of  all  eyelet  work  can  be  done  with  the  7  United 
Standard  diameters. 
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fjnly  7  s«ts  of  loolo  for  all  66  aizoa 
All  eyalets  in  aach  column  sat  by 
sama  tools. 


Only  SEVEN  sets  of  tools  needed  for  all  65  sizes! 
'This  means  that  tooling  is  reduced  as  much  as  90%. 
With  United’s  closely  co-ordinated  system  of  Stand¬ 
ardized  Eyelets  and  Eyeleting  machines,  eyelet  grip 
can  be  increased  as  much  as  1000%  (for  instance, 
from  .093'  to  .437')  without  a  single  change  in  drill, 
punch,  or  setting  tool.  Result:  greatly  reduced  in¬ 
stalled  costs  and  true  fastener  economy. 

Purchasing  problems  are  eliminated.  United  Stand¬ 
ardized  Eyelets  are  carried  in  stock  at  key  points: 
United’s  Shelton  Eyelet  Division  plant  near  New 
York  and  branch  offices  in  Chicago  and  Los  Angeles. 
Low  eyelet  costs  for  you  are  ensured  by  United’s 
constant  high  volume  production  on  a  relatively 
small  number  of  sizes. 

Inventory  is  greatly  simplified.  Fewer  sizes  do  more 
jobs.  Actual  experience  of  thousands  of  users  for  over 
two  decades  has  shown  that  United  Standardized 
Eyelets  and  co-ordinated  Eyeleting  machines  can 


reduce  the  number  of  eyelet  sizes  carried  in  stock 
an  average  of  66H%. 

Precision  made  in  standard  increments  of  1/32'  in 
both  barrel  O.D.  and  length,  each  one  of  the  65 
United  Standardized  Eyelet  sizes  has  a  standard  re¬ 
lationship  in  dimension  and  proportion  to  every  other 
eyelet  in  the  series.  They  are  designed  to  save  you 
money.  Start  to-day  to  enjoy  the  advantages  of 
United’s  Standardized  Eyelets.  Write  or  call  us  for 
complete  information. 

N»w  6y«i*t  Catalog  Complete  specifications  of  all 
phases  of  United’s  co-ordinated  system  of  eyelets,  eyelet¬ 
ing  machines,  setting  tools.  Also  includes  data  on  special 
eyelets  and  metal  stampings. 


■TjTTirTni 


SHOE  MACHINERY  CORPORATION 

606T0N  7.  MASSACHUSriTC 


Branchet:  ATLANTA,  OA.  •  CHICAGO,  Itx.  •  CINCINNATI,  CLEVELAND  and  COLUMBUS,  OHIO  •  DALLAS,  TEXAS  •  RAEEISSUEG,  PA.  •  JOHNSON  CTTT,  N.  T.  •  LOS  ANOELSS, 
CALIP.  •  LYNCHBURG,  VA.  •  MILWAUEBB,  WISC.  •  NASHVILLE,  TENN.  •  NEW  TORE.  N.  T.  •  PHILADELPHIA.  PA.  •  ROCHESTER.  N.  T.  •  ST.  LOUIS.  MO. 
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..for  Complete  Reliability  Under 
Severe  Environmental  Conditions 


mutually  compensating. 

The  cavity  body  material  is  i-in.- 
thick  6061  aluminum  alloy  for  vi¬ 
bration  resistance  with  aluminum 
waveguide  fittings  dip-brazed  to  the 
cavity  body.  The  cavity  was  honed 
slightly  oversize  initially,  nickel- 
plated,  honed  and  polished,  then 
silver-plated  and  rhodium  flashed 
for  electrical  conductivity  and  cor¬ 
rosion  resistance.  A  highly-polished 
interior  surface  is  required  for  low 
electrical  power  loss. 


PRESSURE  IN  PSI 

FIG.  3— Fraquancy  as  o  fuiKtion  of  pras- 
sura  for  a  0.0625-in.  diaphragm 


Wire  Wound,  Precision,  Miniature,  Ruggedized 


TEMPERATURE  iN  BEG  F 

FIG.  4— Fraquancy  as  a  function  of  tam< 
paratura  for  a  0.0625-in.  diaphragm 


RS-2A  DERATING  CURVE 


Designed  for  the  specific  applica¬ 
tion  of  high  power,  coupled  with 
precision  tolerance  requirements. 
Available  with  axial  leads— KS 
TYFK;  with  radial  leads  — RLS 
TYFK  (for  printed  circuitry!. 

Gives  reliability  under  severe  en¬ 
vironmental  conditions. 


Figure  3  shows  tuning  frequency 
variation  versus  hydraulic  pres¬ 
sure  while  Fig.  4  shows  the  same 
function  versus  temperature. 

Salient  performance  specifica¬ 
tions  for  the  discriminator  are  as 
follows:  Tunability,  ±50  me  (using 
cavity  and  .screws) ;  single-screw 
tuning,  ±15  me;  thermal  drift,  one 
part  in  10’  per  deg  F  and  sensitivity 
as  discriminator,  1.5  v  per  me. 


MMNT  IlnPMC  CIMTICRAOE 


•  Rated  at  1,  2,  3,  5,  7  and  10  watts. 

•  Resistance  range  trom  0.1  ohm  to  175K 
ohms,  depending  on  type. 

•  Tolerance:  z:0.05%,  “01%.  i;0.25%, 
±0.5%,  -1%,  ±3%. 


The  DAI.OHM  line  includes  precision  re¬ 
sistors  (wire  wound  and  deposited  car- 
honl;  trimmer  potentiometers;  resistor 
networks;  collet  fitting  knobs  and  hys¬ 
teresis  motors  designed  specifically  for 
advanced  electronic  circuitry. 

If  none  ot  the  DAI.OHM  standard  line 
meets  your  needs,  our  engineering  depart¬ 
ment  is  ready  to  help  sob  e  your  problem 
in  the  realm  of  de\elopmeiit,  engineering, 
design  and  production. 

.Just  outline  your  s|>ecific  situation. 


TIMPERATURE  COEFFICIENT:  Within 
0.00002  degree  C. 

OPERATING  TEMPERATURE  RANGE: 

-55“  C.  to  275°  C. 

SMALLEST  IN  SIZE:  3  32"  x  13/32" 
fo  3  8"  X  1-25  32'' 

COMPLETE  PROTECTION:  Impervious  to 
moisture  and  salt  spray. 

WELDED  CONSTRUCTION:  Complete 
welded  construction  from  terminal  to  ter¬ 
minal. 


New  Chemical  for 
Gyro  Flotations 

Fluidity  is  retained  even  in  intense 
cold  by  a  new  gyro  flotation  ma¬ 
terial  developed  at  Sperry  Gyro 
scope  Co.  Although  chloro-fluoro- 
carbon  fluids  are  commonly  used, 
the  new  material  is  a  bromine  ver¬ 
sion  of  the  same  class  of  com¬ 
pounds.  It  remains  viscous  to  less 
than  —65  F. 

Floated  gyros  incorporating  the 


SILICONE  SEALED:  Offers  maximum  re¬ 
sistance  to  abrasion,  and  has  high  dielectric 
strength. 

MILITARY  SPECIFICATIONS:  Surpasses 
applicable  paragraphs  of  MIL-R-26C. 
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...for  Complete  Reliability  Under 
Severe  Environmental  Conditions 


N«w  flotation  motoriol  (Uft)  oftor  boing 
tubjoctod  to  tub-ioro  tomporoturo  romoint 
fluid.  Conventional  material  hot  tolidifled 


new  material  will  not  require  heat 
during  storage  at  temperatures 
above  —65  F.  Also,  the  new  fluid 
can  be  brought  up  to  operating 
temperature  in  an  extremely  short 
time  without  the  damage  hazard  in¬ 
herent  to  older  types  of  flotation 
materials. 


Tiny  Neutron  Detector 
Ignores  Gcnnma  Roys 


Developed  by  Westinghouse,  a  new 
neutron  detector  consists  of  a  tiny 
slice  of  silicon  or  germanium  with 
a  sensitive  junction  or  layer  near 
the  top  surface  of  the  slab.  On  the 
top  layer  of  this  diode,  a  layer  of 
uranium  is  deposited.  Copper  wires 
are  soldered  to  the  detector  and  it 
is  sealed  inside  one  end  of  a  thin 
aluminum  tube. 

Slow-speed  neutrons  strike  the 
uranium  causing  U-2.35  atoms  to 
split  apart.  The  created  particles 
pass  through  the  junction  of  the 
diode  detector  and  upsets  its  elec¬ 
trical  balance.  The  net  result  is  an 
electrical  pulse  that  can  be  de¬ 
tected  and  counted.  The  detector 
is  almost  completely  insensitive  to 
gamma  rays.  High-speed  or  fast 
neutrons  do  not  cause  appreciable 
flssion  of  the  uranium  and  are  not 
detected. 


TYPE  DCH  HERMETICALLY  SEALED  RESISTORS 

Deposited  Carbon,  Precision,  Miniature,  Ruggedized 


TYPICAL  DERATING  CURVE 


A  tnu*  hermetically  seaUtl  deposited 
carltoii  film  resistor  with  outstand¬ 
ing  stability  and  ruggeti  perform¬ 
ance  characterLstics.  Excellent  volt¬ 
age  coefficient,  low  capacitive  and 
low  inductive  characteristics  for  de- 
liendahle  o|K‘ration  under  difficult 
high  fre<|uency  applications. 

•  Rated  ot  'ho.  '/«.  '/*,  '/i,  1 , 2,  and  5  watts 

•  Resistance  range  from  S  ohms  to  600Meg- 
ohms 

•  Toleronce;  :rl% 


TEMPERATURE  COEFFICIENT:  1 40  to  500 

ports  per  million  per  degree  C.,  depending 
on  type. 

RUGGEDIZED:  Completely  sealed  with 
high  temperature  alloy  solder  in  newly  de¬ 
veloped  envelope  of  non-hygroscopic  ce¬ 
ramic. 

SMALLEST  IN  SIZE:  .155"  x  9,  32"  to 
.562 ”x 

RESISTANCE  ELEMENT:  Pure  crystalline 
carbon  particles  that  contain  no  binder  or 
filler. 

MILITARY  SPECIFICATIONS:  Surposses 
MILR-I0509B. 

Write  for  Bulletin  R-27 


amMmT  TImPCMO  CiMVroRAOf 

JUST  ASK  US 

The  DAl.ttllM  line  iiieliiili.r.  |ire<-mion  re¬ 
sistors  I  wire  wound  and  deposited  car- 
laml;  triinnier  potentiometers;  resistor 
networks:  collet  fitting  knolis  and  hys¬ 
teresis  motors  designed  specifically  for 
advanceil  electronic  circuitry. 

If  none  of  the  DAI.OH.M  standard  line 
meets  your  iiissls.  our  engineering  deiiart- 
meni  is  ready  to  help  solve  your  pronlem' 
in  the  realm  ol  development,  engineering, 
design  anil  prisliiction. 

Just  oulline  your  .s|>ecific  situation. 


DALE 

PRODUCTS 
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PRODUCTION  TECHNIQUES 


Kits  Streamline  Prototype  Tests 


ty  W.  C.  BOGART,  PilotleMH  Aircraft  Div.,  Boeing  Airpiane  Co.,  Seattle,  Wash. 


Land  tachnicion  coordinolat  ta«t  oparotions  at  control  board,  kaaping  fob  racordt  and 
ataignmanti  littad  on  cards  lika  tha  copy  shown 


Test  equipment  kits  provide  a  flex¬ 
ible,  efficient,  cost-oriented  elec¬ 
tronic  component  test  system  dur¬ 
ing  prototype  production  of  the 
Bomarc  ground-to-air  missile.  The 
system  is  adaptable  to  changing 
design  and  increasing  production 
rates. 

In  R&D  testing,  equipment  is  as¬ 
sembled  by  technicians  as  required. 
At  peak  production,  automatic  go- 
no-go  test  stations  will  be  perma¬ 
nently  positioned  on  the  assembly 
line.  The  test  kits  provide  an 
interim  system  which  meets  the  in¬ 
creasing  volume  of  test  operations 
encountered  when  phasing  into  a 
production  program. 

Factors  taken  into  account  in¬ 
clude  minimizing  technical  effort  in 
assembling  test  equipment,  control 
of  equipment  for  calibration,  certi- 


Sterakoapar  (olactt  kit  in  inilrumant  crib 


flcation  and  inventory,  multiple  use 
of  available  equipment,  minimum 
number  of  test  stations  for  any  pro¬ 
duction  rate  and  conservation  of 
space. 

Test  equipment  kits  are  stored  in 
an  instrument  crib  in  the  center  of 
the  test  area.  Each  kit  contains 
equipment  required  for  a  specific 
test.  Control  and  inventory  of  the 
kits  rests  on  a  storekeeper  in  charge 
of  the  instrument  crib. 

From  an  operations  control  board 
at  the  instrument  crib,  a  lead  tech¬ 
nician  determines  the  status  of 
operations  at  each  test  station  and 
what  electronic  components  are  on 
hand  ready  for  test.  He  assigns  new 
test  operations,  to  stations  at  which 
a  job  in  process  is  about  to  be  com¬ 
pleted. 

The  lead  technician  uses  open 


Typical  t«$l  kit  canlaint  special  •qBipmenl 
(in  front  of  chast)  and  multi-us*  equipmant 


files  of  job  record  and  assignment 
cards.  The  cards  are  coded  with 
removable  colored  plastic  tabs.  The 
tabs  tell  at  a  glance  whether  work 
is  on  schedule  or  delayed  for  vari¬ 
ous  reasons. 

When  the  storekeeper  receives  a 
test  assignment  from  the  lead  tech¬ 
nician,  the  storekeeper  selects  the 
correct  kit  and  has  a  dispatcher 
deliver  it  to  the  test  station.  The 
dispatcher  returns  the  kit  pre¬ 
viously  used  at  the  station. 

The  storekeeper  checks  the  parts 
of  the  returned  kit  for  damage, 
sends  to  instrument  test  those  parts 
which  are  ready  for  certification  or 
calibration,  completes  the  kit  with 
spare  parts  and  puts  it  in  storage. 

Test  equipment  involved  in  a  par¬ 
ticular  test  is  usually  contained  in 
a  single  wooden  chest.  Multiple 
use  test  equipment  pieces  are 
grouped  in  strategic  locations  in  the 
crib.  Each  piece  of  equipment  is 
numbered.  When  the  storekeeper 
selects  a  kit,  he  may  add  several 
pieces  of  multiple  use  equipment. 
Equipment  required  for  any  test  is 
listed  in  the  storekeeper’s  file. 


Bomarc  •lactronie  componant  U  checked 
out  with  kit  at  test  station 


Machine  Sorts 
Transistor  Dice 

Transistor  dice  measuring  ma¬ 
chine  with  automatic  feed  minim¬ 
izes  handling  breakage  while  speed¬ 
ing  the  sizing  operation  at  Sylvania 
Semiconductor  Products  Division, 
Woburn,  Mass. 

Two  rotating  gage  rolls  are  set  at 
a  slight  angle.  Each  die  works  its 
way  down  the  valley  between  the 
rolls  until  the  space  between  the 
rolls  is  wide  enough  for  the  die  to 
slip  through.  Small  boxes  beneath 
the  rolls  catch  the  dice  according 
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RADAR  SPEED  METERS 

•—used  in  police  vehicles  to  visually 
record  speed  of  passing  motorists. 


OCEANOORAPHY 

— records  wave  frequency  and  mag* 
nitude  .  .  .  also  monitors  underwater 
pressures. 


TI  will  custom  manufacture  “recti/ riter’" 
recorders  to  your  specifications  for  OEM 
use.  Write  for  complete  information. 
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ATOMIC  TESTING 

—  used  to  measure  radiation 
fall-out  at  test  centers  and  nuclear 
installations. 


Texas  Instruments 

I  INCORPORATED 

INDUSTRIAL  INSTRUMENTATION  DIVISION 
asoe  aurraLO  aataowAV  •  MouevoN.  Tcxae  •  CASLti  moulas 
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AIR  NAVIGATION 

— used  to  monitor  ILS  beams  .  .  . 
also  used  to  monitor  LORAN  signals. 


METEOROLOGICAL 

— records  wind  directions  and  veloci¬ 
ties  .  .  .  also  used  in  studies  of 
Aurora  and  air  glow  through  scin¬ 
tillometer  counters. 


AUTOMATIC  COMPUTERS 

— for  studying  stability  of  electrical 
parameters  that  affect  accuracy. 


OIL  EXPLORATION 

— used  in  well  logging  as  well  as 
airborne  magnetometers  and 
Kintillometers. 


MEDICAL  RESEARCH 

— used  with  rate  meters  and  nuclear 
scanners  .  .  .  also  used  to  monitor 
rate  of  impurities  in  vaccines. 


QUALITY  CONTROL 

— used  on  numerous  production  lines 
to  check  sizes  and  contours  of  parts, 
as  well  as  assembly  rates. 


MISSILE  TBTING 

— a  bank  of  “recti/riter"  units  record 
voltage  frequencies  and  currents. 


SINGLE  end  DUAL 

Rectilinear  Galvanometric  Recorders,  with  a  wide  choice  of  sensitivities  and  “recti/riter** 
accessories,  offer  the  most  complete  ranges  available  for  recording  electrical  parameters 
from  many  types  of  transducers. 


What*s  your  application  for 


versatile 


recorders? 


TI’s  Applications  Engineering  Department  invites  your  requests  for  technical 
assistance  in  OEM  or  end  uses.  Here  are  a  few  of  the  present  applications. 


Research  and  Development 
Engineers  and  Physicists 
Specializing  in  Servos,  Circuits, 
Microwaves,  Transistors,  Computers 


Ok*  maoMiring  •quipmcnl  being  charged. 
Charging  is  normally  done  through  open> 
ing  in  top  of  dust  cover 


Make  the  most  of  your  experience 


to  their  thickness.  Either  germa¬ 
nium  or  silicon  dice  can  be  meas¬ 
ured  within  a  tolerance  of  0.0001 
inch  or  better. 

Dice  are  fed  from  a  vibratory 
feeder  into  an  escapement.  Dis¬ 
charge  of  the  dice  onto  the  rolls  is 
timed  by  static  electricity. 


Work  on  advanced  projects  such  as  airborne 
radar,  analysis  and  development  of  circuits  for 
advanced  radar  systems;  electronic  analog  com¬ 
puters  and  general  purpose  digital  computers; 
checkout  and  test  equipment;  bombing  navigation 
systems;  inertial  guidance;  analytical  studies  asso¬ 
ciated  with  new  electro-mechanical  systems. 

Also  positions  for:  engineering  handbook  writers; 
computer  programmers;  standards  hardware  parts 
designer  with  strong  background  in  fasteners;  re¬ 
search  engineer  to  plan  and  execute  research  pro¬ 
gram  involving  inorganic  materials  in  electronic 
equipment  and  to  perform  chemical  analysis  of 
materials;  senior  estimators  for  manufacturing  cost 
analysis  proposals. 

Autonetics  offers  a  12-year  stockpile  of  experi¬ 
ence  in  the  design,  development,  and  quantity 
manufacture  of  flight  controls,  inertial  navigators, 
armament  controls,  automated  machine  controls, 
computers,  landing  systems,  radar  systems,  data 
processing  equipment,  and  electro-mechanical  servo 
systems— plus  a  complete  flight  test  section  and 
specialized  engineering  and  production  facilities. 


Revolving  Drum 
Delivers  Ports 

Parts  selection  system  for  bench 
assembly  delivers  parts  in  basket.s 
on  a  rotating  drum  horizontally 
mounted  at  the  rear  of  the  bench. 
In  one  application,  32  baskets  are 
carried  on  8  level  platforms.  The 
platforms  are  rotated  to  bench  level 
by  a  foot  control.  The  parts  selector 
was  built  by  Diebold,  Inc.,  as  a 
modification  of  its  motorized  office 
filing  machine. 


Send  resume  to: 

Mr.  C.  A.  Brunetti 

Autonetics,  9150  E.  Imperial  Highway 
Downey,  California 


A  OlVItlON  OF  NOATH  AMCAICAN  AVIATION,  INC. 

NERVE  CENTER  OF  THE  NEW  INDUSTRIAL  ERA 


Fume  Sucker  Relieves 
SoJder  Bench  Sneezes 

Bv  RONALD  L.  IVES  Palo  Alto,  Callf. 

Long-continued  work  at  the 
soldering  bench,  under  conditions 
of  poor  ventilation,  produces  at¬ 
tacks  of  sneezing  in  some  workers, 
and  a  coating  of  condensed  rosin 
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on  eyeglasses.  Tests  showed  that 
the  nasal  discharges  of  some 
workers  contained  appreciable 
amounts  of  finely-divided  rosin; 
and  medical  evidence  indicated  that 
the  “machine  gun”  sneezing  was 
due  solely  to  mechanical  irritation, 
with  no  indication  of  chemical 
poisoning  or  allergy. 

Preliminary  tests  showed  that  a 
small  exhaust  fan,  placed  near  the 


Fum*  lucktr  mountad  on  stand  for  bonch 
uso 


soldering  position,  removed  the 
rosin  and  other  soldering  fumes, 
and  relieved  the  sneezing,  eye  irri¬ 
tation,  and  eyeglass-coating  to  a 
great  extent. 

Permanent  relief  of  this  nuis¬ 
ance  trouble  was  brought  about  by 
the  construction  of  a  number  of 
portable  fume  suckers,  which  could 
be  placed  adjacent  to  the  soldering 
position.  These  were  made  from 
a  small  blower  (L-R  3,  Model 
8472)  ;  mounted  on  a  heavy  base 
(old  microphone  stand),  and  fitted 
with  a  stack,  to  carry  the  di.scharge 
upward,  away  from  breathing  level. 

As  con.structed,  this  portable 
fume  sucker  removes  approxi¬ 
mately  70  cubic  feet  of  air  per 
minute  from  the  vicinity  of  its  in¬ 
take,  effectively  clearing  the  air 
about  the  soldering  position  with¬ 
out  also  sucking  in  small  parts  and 
wire  ends.  For  effective  use,  the 
intake  should  be  within  18  inches 
of  the  soldering  position,  and  pref¬ 
erably  about  8  inches  above  the 
.source  of  flux  fumes.  Power  con¬ 
sumption  is  about  40  watts,  esti¬ 
mated  life  is  in  excess  of  10,000 
hours,  and  total  cost  is  about  $35.00 
each  in  small  lots. 


From  millimeters  to  microns ...  in  this  region  the  signiiiccmt  economy 
of  the  KINNEY  KM6  Mechanical  Booster  Pump  is  self-evident,  as 
shown  by  the  performance  curve  above.  And.  t)^  high  efficiency  is 
doubly  attractive  because  these  KINNEY  Pumps  provide  clean,  dry 
Vacuum ...  no  backstreoming  . . .  automatic  operation  ...  no  stoUing 
problems  from  gas  bursts. 


MECHANICAL  BOOSTER 
HIGH  VACUUM  PUMPS 


KMB  1300  wMi  frM  sk  rfkplaca- 
rnant  of  1230  cfm.Olliar  msMt 
provM*  pvmpliif  tiMadt  hem 
30  the  lo  3100  cfm. 


|KINNEY  MFG.  DIVISION 
I  THE  NEW  YORK  AIR  BRAHE  COMPANY^ 

I  3SSS-A  WASNIHOTON  STREET  •  BOSTON  30  •  MASS.'  _ 

I  Please  send  me  copy  of  Bulletin  No.  3180.1  describing 
'  KINNEY  KMB  High  Vacuum  Pumps. 

I  Name_ - - —  . 


Compony- 
I  Address— 
!  aty - 


JZone. 


-State. 


The  KINNEY  KMB  Pumps  hove  proven 
themselves  in  the  most  difficult  applica¬ 
tions.  They  feoture  high  pumping  speed 
in  the  low  micron  range  and  their 
design  provides  for  addition  of  intsr- 
stage  cold  traps  with  minimum  plumb¬ 
ing  or  other  complications.  Their  per¬ 
formance,  even  where  outgossing  of 
moteriods  renders  other  pumps  inoper¬ 
ative,  stamps  them  os  the  major  contri¬ 
bution  of  the  decade  in  High  Vacuum 
service. 
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ON  THE  MARKET 


parts  compacted  of  materials  with 
a  very  high  melting  point,  such  as 
tantalum,  or  for  degassing  com* 
F.  J.  Stokes  Corp.,  5500  Tabor  ponents  such  as  tungsten  elements 
Road,  Philadelphia  20,  Pa.  The  for  electronic  tubes,  which  require 
ST-58-84  cold-wall  resistance-  equally  high  temperatures,  as  well 
heated  vacuum  furnace  is  capable  as  for  other  heat-treating  opera- 
of  operating  at  temperatures  up  tions,  either  in  experimental  work 
to  2,200  C  (4,000  F).  Unit  is  suit-  or  small-scale  production.  Circle 
able  for  sintering  powder  metal  200  on  Reader  Service  Card. 


Vacuum  Furnace 
resistance-heated 


Magnetrons 

voltage-tunable 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.  Packaged  voltage- 
tunable  magnetrons,  consisting  of 
tube,  magnet,  cavity,  and  associ¬ 
ated  accessories,  are  now  being 
offered  as  pre-tuned  and  adjusted 


units.  They  are  essentially  high 
frequency  generators  for  the  mi 
crowave  bands.  Tuning  character 
istics  are  linear  over  a  1.7  to  l.( 
frequency  range  or  greater,  with 
changes  in  anode  voltage.  Meehan 
ical  tuning  is  not  necessary.  Cir 
cle  201  on  Reader  Service  Card 


range  of  from  0  to  30  psi,  a  tem¬ 
perature  range  of  —55  to  -f-160  F, 
and  a  port  size  of  1/8-27  ANPT. 
Meletron  Corp.,  950  N,  Highland  The  switches  are  li  in.  in  diam- 
Ave.,  Los  Angeles  38,  Calif.  A  new  eter,  approximately  2  in.  long  and 
miniature  pneumatic  pressure  weigh  approximately  1.2  oz.  A  fea- 
switch  is  now  available  in  two  ture  is  the  potted  integral  snap- 
models — tnodel  610  for  gage  pres-  action,  spdt  electrical  switch, 
sure  and  model  617  for  differential  Solder  terminals  are  provided, 
pressure.  Both  have  an  operating  Circle  202  on  Reader  Service  Ca' 


Pressure  Switch 
miniature  size 


are  provided — from  5-7  v  at  3.0 
amperes,  up  to  27-32  v  at  1  ampere. 
Regulation  for  these  units,  line 
and  load  combined,  is  0.5  percent; 
maximum  transient  no  load  to  full 
load  is  200  mv.  Ripple  is  2  mv 
rms ;  maximum  operating  tempera¬ 
ture,  50  C.  Circle  203  on  Reader 
Service  Card. 


Power  Supplies 
transistorized 

Dressen-Barnes  Corp.,  250  N. 
Vinedo  Ave.,  Pasadena,  Calif.,  an¬ 
nounces  a  line  of  fully  transistor¬ 
ized  power  supplies  designed  for 
use  as  con\ponents  in  original 
equipment.  Seven  voltage  ranges 


veloped  a  complete  set  of  basic 
transistorized  digital  computer 
circuit  packages.  Individual  cir¬ 
cuits  include  flip-flops,  diode  logic 
boards,  read  amplifiers,  write 


Digital  Components 
plug-in  type 

Aeronutronic  Systems,  Inc.,  1234 
Air  Way,  Glendale,  Calif.,  has  de- 
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Smooth  Close  Control 


RHEOSTATS 


NOW  11  Sizes!  12Vi  to  1000  Watts 


Ohmite  offers  you  industry's  most  complete  line  of 
rheostats.  All  sizes  are  available  from  stock  in  a 
wide  range  of  resistance  values,  itKluding  the  ' 
NEW  Model  “E.”  Ten  sizes  are  available  to  meet 
MIL-R-22A  requirements  in  each  of  the  26  type 
designatioits. 


LARGE  RHEOSTAT 
DESIGN  MODELS  P. 
N.  R.  T.  AND  U:  22S 
WATTS  TO  1000 
WATTS.  INCLU¬ 
SIVE.  OTHER  MOD¬ 
ELS  ARE  SIMILAR. 


Quality  Engineering  Features 


1.  Vitreous  enamel  bonds  the  core  and 
base  together  into  one  integral  unit. 


ability  minimizes  mechanical  wear  and 
provides  connection  from  the  moving 
contact  to  the  terminal. 


base  limit  the  rotation — thus  no  tor¬ 
sional  strain  is  imposed  on  the  contact 
arm  on  stopping. 


2.  The  wire  is  wound  over  a  solid  porce¬ 
lain  core,  and  each  turn  is  locked 
against  shifting  by  vitreous  enamel.  Uni¬ 
form  or  tapered  winding. 


8.  Potentiometer  use.  The  rheostats  are 
provided  with  three  terminals  so  they 
can  be  used  as  potentiometers  or  volt¬ 
age  dividers. 


13.  Compression  spring  maintains  uniform 
pressure  and  electrical  contact  between 
slip-ring  and  center  lead  at  all  times. 


3.  Oose  graduation  of  control.  Each  turn 
of  wire  is  a  separate  resistance  step. 


14.  Models  H,  J,  G,  K,  and  L:  Phosphor- 
bronze  retaining  ring  takes  end-thrust. 
Models  P,  N,  R,  T,  and  U:  Stop  washer 
takes  end-thrust.  Steel  shaft  in  brass 
bushing  provides  a  wear-resistant,  wob¬ 
ble-free  bearing. 


9.  High  strength  ceramic  hub  insulates  the 
shaft  and  bushings  from  all  live  parts. 
All  sizes  will  stand  a  3000  volt  a-c 
breakdown  test  to  ground. 


4.  Large,  flat  surface  upon  which  the  con¬ 
tact  brush  rides. 


S.  Metal-graphite  contact  brush  (varied  to 
fit  current  and  resistance)  insures  good 
contact,  with  negligible  wear  on  the 
resistance  wire. 


10.  The  contact  arm  is  a  long  tempered 
steel  spring  which  assures  uniform  con¬ 
tact  pressure  at  all  times.  Cadmium- 
plated  for  corrosion  resistance. 


1 S.  Ohmite  rheostats  meet  requirements  of 
NEMA  and  EIA  (formerly  RETMA). 


16.  There  are  only  ceramic  and  metal  in  the 
construction  of  Ohmite  rheostats — 
there  is  nothing  to  char,  bum,  shrink, 
or  deteriorate. 


6.  Shunt  pigtail  of  ample  size  carries  the 
current  directly  to  the  slip-ring. 


11.  Rounded  pivot  holds  contact  brush  in 
flush-floating  contact  with  wire. 


7.  Large  slip-ring  of  high-current  carrying  12.  Stops  which  are  keyed  to  the  shaft  and 


RHEOSTATS  RESISTORS  RELAYS 
TAR  SWITCHES  TANTALUM  CAPACITORS 
R.  F.  CHOKES  VARIARLE  TRANSFORMERS 


>•  OHMITE  MANUFAGURING  COMPANY 

3610  Howord  Str*«t  Skoki«,  Illinois 


OHMDTE 


CIRCLE  S3  READERS  SERVICE  CARD 
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MOLDED  RESISTORS 

retain  their  values! 

S.  S.  White  Molded  Resistors  retain  their 
original  values  and  never  deteriorate  due 
to  age! 

S.  S.  White  resistors  serve  dependably 
in  hundreds  of  commercial . . .  industrial 
. . .  and  scientific  applications.  They  are 
characterized  by  low  noise  level . . ,  pre¬ 
cision  .  .  stability  . . .  negative  tempera¬ 
ture  and  voltage  coefficients.  Non-hydro- 
scopic  base  withstands  temperature  and 
humidity  They  are  compact,  have  ex¬ 
cellent  stability  and  mechanical  strength. 

For  full  details,  write  for  our  Bulletin 
5409.  We’ll  be  glad  to  help  you  apply 
these  high-quality. “all-weather”  resistors 
to  your  product.  Just  drop  us  a  line. 

FIXED  RESISTANCE  VALUES 
RANGE  FROM  1000  OHMS  TO 
10,000,000  MEGOHMS! 


65X  Molded  Resistor .  I  watt 

SOX  Molded  Resistor . 3  watts 


S.  S.  WHITE  INDUSTRIAL  DIVISION 
10  East  40th  StrMt,  N«w  York  16,  Naw  York 

Wastarn  OHica:  I>*P».  R 
1839  Wast  Pico  Blvd.,  Los  Angolas  6,  Calif. 
CIRCLE  54  READERS  SERVICE  CARD 


amplifiers,  and  blocking  oscil¬ 
lators.  Each  component  board 
contains  two  identical  circuits  ex¬ 
cept  the  logic  board,  which  con¬ 
tains  2-1,  2-2,  2-3,  1-4,  2-5  func¬ 
tion  "and”  gates,  and  nine  “or” 
gates.  D-C  pulse  gating  tech¬ 
niques  permit  operation  of  as 
many  as  75  pulse  gates  from  each 
output  of  the  flip-flop  and  read 
amplifier,  at  frequencies  up  to 
500  kc.  Circle  204  on  Reader  Serv¬ 
ice  Card. 


Power  Supplies 
transistorized 


The  Reflectone  Corp.,  Post  Rd.  & 
Myano  Lane,  Stamford,  Conn.  Two 
more  fully-transistorized  power 
supplies  are  announced.  Compact 
and  light-weight,  these  supplies 
feature  3-percent  load  regulation 
and  offer  long  life  and  high  effi¬ 
ciency.  For  general  purpose  use, 
model  PS-T-U6  has  an  output  of 
6  V  at  2  amperes,  while  model  PS- 
T-G12  provides  a  selectable  output 
of  6,  12,  or  18  V  at  2  amperes. 
Circle  205  pn  Reader  Service  Card. 


Time  Delay  Relay 
multiple  poles 

Branson  Corp.,  41  So.  Jefferson 
Road,  Whippany,  N.  J.  Type  MT- 
RH-6  time  delay  relay  features  im¬ 
mediate  reset  at  the  completion  of 
a  delay  cycle.  It  measures  2.25  cu 


K 


FLIGHT  DATIV  and 
CONTROL 
ENGINFERS 


Crass  new  frontiers  in  system 
electronics  at  The  Garrett  Corpo¬ 
ration. 

High-level  assignments  in  the  de¬ 
sign  and  development  of  system  elec¬ 
tronics  are  available  for  engineers  in 
the  following  specialties: 

1.  ELECTRONIC  AND  FLIGHT  DATA 
SYSTEMS  AND  CONTROLS  A  wide 
choice  of  opportunities  exists  for 
creative  R  &  D  engineers  having 
specialized  experience  with  control 
devices  such  as :  transducers,  flight  data 
computers,  Mach  sensors,  servo-mech¬ 
anisms,  circuit  and  analog  computer 
designs  utilizing  transistors,  magamps 
and  vaCuum  tubes. 

2.  SERVO-MECHANISMSAND 
ELECTRO-MAGNETICS  Requires  engi¬ 
neers  with  experience  or  academic  train¬ 
ing  in  the  advanced  design,  development 
and  application  of  magamp  inductors  and 
transformers. 

3.  FLIGHT  INSTRUMENTS  AND  TRANS¬ 
DUCERS 

1)  DESIGN  ANALYSIS  Requires  engineers 
capable  of  performance  analysis 
throughout  preliminary  design  with 
ability  to  prepare  and  coordinate  re¬ 
lated  proposals. 

2)  DEVELOPMENT  Requires  engineers 
skilled  with  the  analysis  and  synthesis 
of  dynamic  systems  including  design 
of  miniature  mechanisms  in  which  low 
friction  freedom  from  vibration 
effects  and  compensation  of  thermo 
expansion  are  important. 

4.PROPOSAL  AND  QUALTEST 
ENGINEER  For  specification 
review,  proposal  and  qualtest 
analysis  and  report  writing  assign¬ 
ments.  Three  years  electronic, 
electrical  or  mechanical  experi¬ 
ence  required. 

Forward  rasuma  to: 

Mr.  G.  D.  Bradley 


9851  S.  Sepulveda  Blvd. 
Los  Anieles  45,  Calif. 

\  'DIVISIONS: 

.arch 

■search  Manufacturmg-Phoen.x 

AiResearch  Industrial 
Air  Cruisers  •  Airsupply 
Aero  Engineering 
AiResearch  Aviation  Senric^ 


CIRCLE  55  READERS  SERVICE  CARD 
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The  A3J  "Vigi/anfe/^ 
equipped  with  vital 
AiResearch  subsystems 


Centralized  Air  Data  Computing  System 


Refrigeration  Package 


Ram  Air  Turbine 


North  American  Aviation’s  twin-jet 
A3J  “Vigilante”  is  the  Navy’s  new¬ 
est  attack  weapon  system  ...  an  all- 
weather,  carrier-based,  30,000  lb. 
thrust  aircraft  which  delivers  both 
conventional  and  nuclear  weapons 
from  high  or  low  altitudes  at  super¬ 
sonic  speeds. 

Contributing  to  the  success  of  the 
first  aircraft  produced  under  the 
Navy’s  weapon  system  management 
concept  is  the  following  AiResearch 
equipment: 

AiResearch  Centralized  Air 
Data  Computing  System  pro¬ 


vides  information  for  the  major 
flight  data  subsystems  dealing  with 
bombing,  navigation,  engine  inlet 
control,  radar,  automatic  flight  con¬ 
trol  and  includes  cockpit  indicators 
showing  true  air  speed,  altitude  and 
engine  inlet  air  temperature. 
AiResearch  Environmental 
System  Components  for  person¬ 
nel  and  compartment  air  condition¬ 
ing  and  pressurization  include: 
cabin  pressure  regulators,  safety 
valves,  cabin  refrigeration  package, 
equipment  compartment  refrig¬ 
eration  package,  primary  heat 


exchangers,  pressure  suit  heat  ex¬ 
changers  and  water-alcohol  tanks 
for  evaporative  cooling. 
AiResearch  Ram  Air  Turbines 
provide  power  for  operation  of  sur¬ 
face  controls,  instrumentation  and 
landing  gear  in  case  of  emergencies. 
Also  included  are  miscellaneous 
valves  and  electro-mechanical 
equipment. 

Systems  engineering,  support 
services  and  systems  management 
have  enabled  AiResearch  to  inte¬ 
grate  these  vital  subsystems  into 
North  American’s  A3J. 


ENCINEERING  RETIIESENTATIVES.  AIRSUPPLT  AND  AERO  ENGINEERING.  OFFICB  IN  MAJOR  OnES 


AiResearch  Manufacturing  Divisions 

Los  Angeles  45,  California  •  Phoenix,  Arizona 

l^stems.  Packages  and  Components  for:  AtRCRAFT.  missile,  electronic,  nuclear  and  industrial  applications 
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The  difference  in  speed  between  two  rotating  shafts  is  accurately 
sensed  and  indicated  on  a  center-zero  meter.  Even  slight  varia¬ 
tions  are  instantly  transmitted  to  the  indicator.  The  proximity 
magnetic  pickups  used  with  the  system  do  not  impede  shaft  ro¬ 
tation.  Shaft  speeds  may  be  adjusted  manually  or,  if  a  closed 
servo  loop  is  used,  a  predetermined  rotational  speed  difference 
may  be  maintained  automatically. 

The  Engineering  Staff  of  Airpax  designs  and  pro¬ 
duces  complete  systems  for  special  applications. 


THE  AIRPAX  PRODUCTS  COMPANY 
SEMINOLE  DIVISION,  FORT  LAUDERDALE,  FLORIDA 


Differential  Tachometer  System 


-A.  I R,  F-A.  X 

•T  / 


in.  and  weighs  approximately  3  oz. 
Unit  meets  military  requirements. 
Standard  mounting  arrangements 
are  readily  available.  Circle  206  on 
Reader  Service  Card. 

Thermal  Time  Delay 
subminiature 

G-V  Controls  Inc.,  Okner  Park¬ 
way,  Livingston,  N.  J.  A  new 
hermetically  sealed  thermal  time 
delay  relay  has  a  seated  height 
only  i  in.  above  mounting  panel 
and  is  designed  to  withstand  con¬ 
tinuous  20  g  vibration  at  frequen¬ 
cies  up  to  1,000  cps.  Contacts  are 
spst,  either  normally  open  or 
normally  closed.  Rating  is  2 
amperes  resistive  at  115  v  a-c  or 
28  V  d-c.  Time  delays  are  factory 
set  and  sealed.  Relays  are  offered 
in  10  standard  delays  from  2  to 
75  sec  and  for  standard  heater 
voltages  of  6.3,  28  and  115  v.  Non¬ 
standard  delays  and  heater  volt¬ 
ages  available  on  special  order. 
Circle  207  on  Reader  Service  Card. 


Fastener 
quick  release 

Deutsch  Fastener  Corp.,  P.  O. 
Box  61072,  Los  Angeles  61,  Calif. 
“Press  to  lock  .  .  .  press  to  unlock” 
is  the  way  the  company  describes 
its  new  Pres-Loc  fastener.  Par¬ 
ticularly  suited  for  the  aircraft, 
missile  and  electronic  fields,  they 
can  be  used  for  securing  inspec¬ 
tion  ports,  modular  units,  panels 
and  all  other  sections  requiring 
quick,  simple  installation  and  re¬ 
moval.  These  fasteners  are  easily 
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New  ELECTRA  Series  725 

Here  is  a  brand  new  carbon  film  resistor  that 
represents  a  greater-than  ever  achievement 
in  combining  precision,  stability  and  small 
physical  size.  Here  is  the  kind  of  superior 
performance  that  formerly  was  available  only 
in  much  larger,  more  costly  components.  It 


Precision  Resistor 


is  a  resistor  that  opens  up  a  whole  host  of 
new  possibilities  in  your  design  and  engi¬ 
neering  work.  Unfortunately,  space  does  not 
permit  us  to  tell  the  whole  story  here.  But 
your  request  will  bring  complete  details  by 
return  mail  .  .  .  including  prices. 


TESTED  AT  125°C 
UNDER  FULL  LOAD 
FOR  1,000  HOURS- 
LESS  THAN  1%  CHANGE 


CHECK  THESE  OUTSTANDING  TEST  RESULTS* 


TOm  IMMCMION  IN  tOLOER 

TEMPERATURE  CYCLE  MOISTURE  LOAO-llFE  12S*  C  AT  SSO*  F.  FOR  S  SECONDS 


Initial 

Final 

%  Chance 

Berore 

After 

%  Chants 

Initial 

After 

%  Chants 

Initial 

Final 

%  Chants 

235.6 

235.8 

.08 

235.5 

236.0 

.21 

233.5 

233.9 

.27 

140.5 

140.6 

.07 

236.6 

236.7 

.04 

237.4 

237.5 

.04 

233.1 

233.5 

.27 

1395 

139.5 

0 

236.1 

236.2 

.04 

235.3 

235.6 

.13 

233.0 

233.4 

.27 

140.0 

140.0 

0 

235.7 

235.8 

.04 

236.2 

236.6 

.17 

233.7 

233.9 

.18 

139.3 

139.4 

.07 

235.4 

235.5 

.04 

235.9 

236.2 

.13 

234.8 

235.1 

.23 

140.3 

140.3 

0 

235.2 

235.4 

.08 

236.9 

237.4 

.21 

233.5 

233.6 

.14 

139.9 

139.9 

0 

237.7 

237.8 

.04 

235  6 

236.0 

.17 

233.9 

234.1 

.18 

139.6 

139.6 

0 

236.3 

236.4 

.04 

235.4 

235.6 

.08 

233.1 

233.5 

.27 

139.4 

139.4 

0 

236.5 

236.6 

.04 

236.5 

237.1 

.25 

232.8 

233.0 

.18 

139.7 

139.7 

0 

237.0 

237.2 

.08 

236.1 

236.6 

.21 

233.8 

234.0 

.18 

139.6 

139.6 

0 

’Typical  Data  CF'^  Whan  Tested  to  Mil  R10S09B 


Eltctra 
Part  No. 

Mil 

Style 

Wattate 

Mil 

Resistance 

Range 

Manufactureo 

Resistance 

Range 

Masimvm 

Rated 

Valtagc 

CFVb 

RN60B 

10  ohms 

1  meg 

10  ohms 

1  meg 

250 

CFVe  • 

RN65B 

V* 

10  ohms 

2  meg 

10  ohms 

2  meg 

300 

CFV^i 

RN70B 

V4 

10  ohms 
2.5  meg 

10  ohms 

5  meg 

350 

EXCLUSIVE  NEW  COATING  IS  THE  KEY  —  Developed  only  after 
long  study  and  experimentation,  it  is  Electra’s  exclusive  new  Type 
R-5  coating  that  is  primarily  responsible  for  the  superior  per¬ 
formance  of  the  new  Series  125  Resistor.  It  is  a  coating  that 
offers  a  new  high  in  protection  against  heat,  moisture,  rough 
handling  and  other  enemies  of  reliability. 

WRITE  TODAY  FOR  COMPLETE  LITERATURE 


f 
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installed  and  require  no  tools  of 
any  sort.  A  press  of  the  thumb 
is  all  that  is  needed.  Circle  208  op 
Reader  Service  Card. 


***^ioatioh 


■ 


^ULSt-COOC 

COMMOHiCaTlOM 


MISSIU 

■EACONS 


'I 


V . 


Integrating  Servo 
with  rate  feedback 

Thomas  A.  Edison  Industries,  Mc- 
Graw-Edison  Co.,  has  announced 
a  new  electromechanical  assembly 
designed  to  form  a  part  of  a  mis¬ 
sile  integrating  system.  The  inte¬ 
grating  servo  with  rate  feedback 
consists  of  a  size  8  servo  motor 
generator,  precision  potentiometer 
and  a  high-ratio  gear  reducer. 
Circle  209  on  Reader  Service  Card. 


Wlilok  of  tl&ese  radar  areas  is  vours? 

’..rr". 

Microwave  Atsociate$  has  long  had  a  specialized 
and  creative  interest  in  lightweight,  compact, 
high  efficiency  magnetrons  with  these  features: 


aUiciiow^ 


ASSOCIAtf- 

6229 

***^  )N  u  1  * 

191 

kiii 


STABLE  FREQUENCY  OUTPUT 
RU6GEDIZED  CONSTRUCTION 
FIXED  TUNED  AND  TUNABLE  TYPES 
FREEDOM  FROM  PULSE  TO  PULSE  JIHER. 

HIGH  DUTY  CYCLE  CAPABILITIES 
EXTENDED  OPERATING  LIFE 
LONG  SHELF  LIFE 

//  you  need  to  get  the  most  from  magnetrons,' 
write  or  call  for  detailed  specifications. 


X1SICROWA.VS  ASSOCXA.T3CS,  INC. 

cm  BURLINGTON,  MASSACHUSETTS  •  BRowning  2-3000 


Tubular  Capacitors 
ceramic  case 

Axel  Bros.,  Inc.,  134-20  Jamaica 
Ave.,  Jamaica  18,  N.  Y.,  has  avail¬ 
able  h-v  ceramic  case  tubular 
capacitors  with  extremely  high  in¬ 
sulation  resistance,  high  humidity 
resistance,  low  power  factor  and 
low  temperature  coefficient.  They 
are  constructed  using  quality 
capacitor  tissue  and  polyester  film, 
impregnated  with  a  stable  purified 
silicone  fluid.  The  hermetic-seal 
steatite  housing  cuts  the  weight 
and  size  of  finished  capacitors  to 
a  fraction  of  that  of  comparable 
metal-can  capacitors.  Circle  210  on 
Reader  Service  Card. 


Sweep  Generator 
covers  100  kc  to  20  me 

Marconi  Instruments,  111  Cedar 
Lane,  Englewood,  N.  J.  Model 


CIRCLE  59  READERS  SERVICE  CARD 
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...beautiful 


High-flying:,  high-cost  investments  deserve  protection.  The  best  policy  is 
pre-flight  testing  that  checks  out  vital  avionic  systems  on  the  ground . . .  insures 
expensive  ventures  into  space.  Look  to  I  NET  for  the  precise  electrical  power  you 
can  wheel  right  out  on  the  flight  line ...  in  a  single,  custom-made  package. 


NEXT  TIME. ..LOOK  TO  INET 
FOR  PROVEN  RELIABILITY 


This  INET  unit  was  tailor-made  for  one  of  the 
latest  Air  Force  Fighter-Interceptors.  In  seconds 
it  brings  to  life  all  the  avionic  systems  the  plane 
will  carry  aloft.  The  unit  provides  eight  power 
outputs  for  separately  generated  1,600-cycle, 
400 -cycle,  and  DC  power  at  closely  regulated 
voltages  for  power  supply,  instrumentation 
checkout,  and  equipment  testing. 

Engineers  desiring  a  special  reprint  of  the  above 
cartoon  should  write  to:  “FLAME-OUT” 
c/o  Inet  Division  of  Leach. 


INET  DIVISION 


LEACH 


CORPORATION 


18436  SUSANA  ROAD,  COMPTON,  CALIFORNIA 

DISTRICT  OFFICES  AND  FIELD  REPRESENTATIVES  IN  PRINCIPAL  CITIES  OF  U.  S.  AND  CANADA 
EXPORT:  LEACH  CORPORATION.  INTERNATIONAL  DIVISION 
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1099  sweep  generator  is  a  preci¬ 
sion  video  instrument,  covering 
100  kc  to  20  me,  and  includes  both 
1  me  and  5  me  markers.  Circle  211 
on  Reader  Service  Card. 


Delay  Lines 
hermetically  sealed 

Digitronics  Corp.,  Albertson  Ave., 
Albertson,  L.  I.,  N.  Y.,  announces 
new  continuously  variable  delay 
lines  each  of  which  is  completely 
hermetically  sealed  and  features 
infinite  resolution.  The  new  delay 
ranges  available  are  from  0.18 
/xsec  to  0.22  ^sec,  0.23  ftsec  to  0.27 
fiaec,  0.28  /xsec  to  0.32  /isec,  0.33 
/tsec  to  0.37  fisec;  0.48  /xsec  to  0.52 
fiaec  and  0.58  fisec  tot  0.62  fisec. 
Characteristic  impedance  is  250 
ohms;  however  higher  impedances 
are  readily  available.  Other  char¬ 
acteristics  are  a  rise  tim'e  of  0.06 
fisec  and  a  maximum  attenuation 
of  1.0  db.  Circle  212  on  Reader 
Service  Card. 


Now  in  production  by  Bendix  are 
eight  new  1 5-amperc  power  transistors 
capable  of  switching  up  to  1000  watts 
— and  you  can  get  immediate  delivery 
on  all  eight  types. 

New  in  design,  the  transistors  have  a 
higher  gain  and  flatter  beta  curve.  The 
series  are  categorized  in  gain  and  volt¬ 
age  breakdown  to  provide  optimum 
matching  and  to  eliminate  burn-out. 
Straight  pins  or  flying  leads  can  be 
supplied  on  request. 

Ask  for  complete  details  on  this  new 
Bendix  transistor  series  . . .  and  on  the 
complete  Bendix  line  of  power  recti¬ 
fiers  and  power  transistors.  Write 
SEMICONDUCTOR  PRODUCTS,  BENDIX 
AVIATION  CORPORATION,  LONG  BRANCH, 
NEW  JERSEY. 


Coax  Connectors 
thread  coupled 

RF  Fittings,  Inc.,  702  Beacon  St., 
Bo.ston,  Mass.  The  TM  series  of 
thread  coupled,  miniature,  light¬ 
weight  coax  connectors  yield  low 
vswr  at  high  frequencies  and  are 
designed  so  that  electrical  noise  is 
eliminated,  permitting  the  recep¬ 
tion  of  weak,  low  level  signals. 
They  are  matched  electrically  for 
50  ohm  impedance  and  some  de¬ 
signs  are  available  for  70  and  93 
ohm  cables.  The  series  will  with¬ 
stand  500  V  rms,  which  exceeds  the 


Current 
Gain  at 
10  Adc 


*Comparablt  collactor  to  basa  braakdowns  range  20-50% 
higher. 

W«it  Coost  Soles  ond  Servke: 

117  E.  Providencio  Ave.,  fiurbonk,  Calif. 

Conodion  Affiliate:  Computing  Devices  of  Conodo,  ltd., 

P.  O.  Box  508,  Ottawa  4,  Ont. 

Export  Soles  &  Service:  Bendix  Intemotionol 
205  L  42nd  St.,  New  York  17.  N.  Y. 


Division 


Collector-to- Emitter  Voltage  Rating*  | 

30 

40 

70 

80 

2N1031 

2N1031A 

2N1031B 

2N1034C 

2N1032 

2N1032A 

2N1032B 

2N1032C 
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GUARANTEED  PERMEABILITY  OF  MOLY  PERMALLOY... 
at  values  higher  than  old  average  specifications 

Molybdenum  Permalloy  nickel-iron  strip  is  now  avail-  Another  plus  in  dealing  with  Allegheny  Ludlum  is  the 
ablefrom  Allegheny  Ludlum  with  permeability  operation  of  complete  lamination  fabrication  and  heat 

values.  And  the  new  guarantees  are  much  higher  than  treatment  facilities.  A-L’s  years  of  experience  in  produc- 

the  old  typical  values.  This  exceptionally  high  quality  ing  quality  laminations  result  in  practical  know-how  in 
means  absolute  uniformity  for  the  user— new  consistency  solving  problems  common  to  core  materials, 
and  predictability  for  magnetic  core  performance.  This  working  knowledge  is  available  to  all.  Give  us  a 

Improved  permeability  of  A-L  Moly  Permalloy  is  the  call  for  prompt  technical  assistance  on  any  problem 

result  of  Allegheny's  program  of  production  research  on  involving  electrical  steels,  laminations,  or  magnetic 

nickel -bearing  electrical  alloys.  A  similar  improvement  materials.  Write  for  more  information  on  A-L  Moly 
has  been  made  in  AL-4750  strip  steel.  Research  is  con-  Permalloy.  Allegheny  Ludlum  Steel  Corporation,  Oliver 
tinuing  on  silicon  steels  including  A-L’s  famous  Silectron  Building,  Pittsburgh  22,  Pa.  Address  Dept.  E~1 3. 

(grain  oriented  silicon  steel),  plus  other  magnetic  alloys. 

W«W  7a7i 

ALLEGHENY  LUDLUM 

8TBBLMAKKR8  TO  THB  8L8CTRICAL  INDU8TRY 

Export  dUtribution,  Eloclrictl  MottriiU:  AIRCO  INTERNATIONAL  INC.,  NYC  17 
Export  dixtribution,  Ltminationt:  AD.  AURIEMA,  NYC  4 
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A  SECOND 
IS  AN 

0 


voltage  rating  of  many  miniature 
cables.  Circle  213  on  Reader  Serv¬ 
ice  Card. 


V'i 


at  C.E.C. 


where 

microtime 

manipulation 
is  at  an 
advanced  state 
\v  T ,  of  the  art 

^  CUSTOM  AND  STANDARD 

DELAY  LINES 

Control  Electronics  Co.,  Inc.,  is  a  leading  designer  and  mass 
producer  of  electromagnetic  Delay  Lines.  A  representative  group 
IS  shown  here  with  the  available  ranges  of  delays,  bandwidths 
and  impedances.  Further  information  is  readily  available  from 
our  Engineering  Dept. 

BUILT  TO  MIL  SPECS  FAST  PROTOTYPE  SERVICE  DELIVERY  1  TO  3  WEEKS 


Distributed  Constant 
Delay  Lines 


Lumped  Constai^t 
Delay  Lines 


Silicon  Rectifier 
rated  to  750  ma 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.  The  Unistac  TV-500  silicon 
radio-tv  rectifier  now  features  for¬ 
ward  current  ratings  up  to  750  ma. 
Featuring  eyelet  construction,  this 
unit  eliminates  the  need  for  special 
sockets,  drilling  or  conversion  kits. 
The  Unistac  employs  a  silicon 
diode  mounted  on  a  finned  heat 
exchanger  designed  to  assure  max¬ 
imum  convection  cooling.  Circle 
214  on  Reader  Service  Card. 


CEC  DISTRIBUTED  CONSTANT  DELAY 
IINE  FEATURES 

•  LoMest  cost  —  reliable  performance 

•  Maiimum  delay  to  rise  time  ratios 

•  Maiimum  delay  per  cubic  inch 

•  Delays  to  30  secs. 

•  Impedances:  700  to  10.000 

•  Bandwidths  to  20  mcs 

•  linear  phase  shift 


Variable  Delay  Lines 


Infinite,  incremental  or  decade 
variable  delay  lines  available  in 
any  range  of  delays  and  impe 
dances. 


Multi  tapped  Lumped 
Constants  available  in 
many  configurations 


DELAYS  TO  20,000  MICROSECONDS 
BANDWIDTHS  to  500  MCS 
Zo  FROM  so  TO  10,000  OHMS 


Over  275  standard 
Lumped  Constant  Delay 
Lines  available 


System  Delay  Lines 


-  -’ST-  ■ 

Lv..-*  __  '  i- 

'  .  7 

Complete  delay  and  pulse  systems 
designed  to  your  needs 

Specialists  in  Microtime 


CONTROL  ELECTRONICS  CO.,  INC. 

Ten  Stepar  Place,  Huntington  Station,  New  York 


NOTE:  Data  Sheets  on  request 


n 


Toroidal  Inductor 
temperature-stable 

Arnold  Magnetics  Corp.,  4613  W. 
Jefferson  Blvd.,  Los  Angeles  16, 
Calif.  A  new  small-size  toroidal  in¬ 
ductor  features  optimum  tempera¬ 
ture  stability  across  the  military 
temperature  environment  range  of 
—55  to  -1-71  C.  Inductance  can  be 
as  little  as  ±0.25  percent  change  in 
this  range.  Unit  uses  a  stabilized 
core,  and  is  fully  encapsulated 
with  special  materials  to  acquire 
the  desired  temperature  stability. 
Inductance  values  range  from  0.1 
mh  to  17  henries,  and  useful  fre¬ 
quency  ranges  from  60  cps  to  500 
(Continued  on  p  96) 
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Get  out  your  pencil  and  help  yourself  to 

electronics  READER  SERVICE 

A - 

it's  free— it's  easy— 
it's  for  your  convenience 


Use  these  handy  READER  SERVICE  CARDS  for  more 
information  on: 

ADVERTISEMENTS-NEW  PRODUCTS- 
LITERATURE  OF  THE  WEEK 

1 —  Circle  the  number  on  the  postpaid  card  below  that 
corresponds  to  the  number  at  the  bottom  of  Adver¬ 
tisement,  New  Product  item,  or  Literature  of  the 
Week  selection. 

2 —  Please  print  carefully,  as  it  is  impossible  to  process 
cards  that  are  not  readable. 


FOR  SPECIFIC  ITEMS  M 
MULTI  PRODDCT  ADVERTISEMENTS 

For  nioro  Information  on  tpocMc  Horn* 
in  multi-product  odrortiiomonti,  print  coro- 
fully  on  tho  Roodor  Sorvko  Cord  bolow  in 
Box  "A"  tfio  circio  numbor  of  tbo  odvor- 
tlxomont  and  tbo  ipocific  product(t)  on 
wbkh  you  doiiro  moro  information. 


- HOW  TO  SUBSCRIBE - 

TO  •lactronics 

If  you  ora  not  o  tubtcribar  and  you 
datira  to  rocahro  •lectrenics  rogu- 
loriy,  fill  In  tbo  loctiofl  "FOR  SUB¬ 
SCRIPTIONS"  on  cord  bolow 

Sond  no  monoy,  oloctrenics  will  bill 
you  at  tho  oddrou  Indkotod  on  tbo 
Roodor  Sorvko  Cord. 


Additional  Postage  MUST  be  added  to  cards  for  all  FOREIGN  MAILINGS 


JAN  16-59 

CARD  EXPIRES 

MAR  16.59 
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FOR  SUBSCRIPTIONS! 

(CHECK  ONE  BOX) 


DOMESTIC 


CANADA 

FOREIGN 


□  1  yr.  -  $  6.00 

□  2  yrs.  -  $  9.00 

□  3  yri.  -  $12.00 

□  1  yr.  -  $10.00 

□  1  yr.  -  $20.00 
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FOR  SUBSCRIPTIONS! 

(CHECK  ONE  BOX) 


DOMESTIC 


CANADA  □  I  yr. 

FOREIGN  □  1  yr. 

Product(t)  manufocturad: 


□  1  yr.  -  $  6.00 

□  2  yrs.  -  $  9.00 

□  3  yrs.  -  $12.00 

□  1  yr.  -  $10.00 

□  1  yr.  -  $20.00 


M  I  or  Sarvka(t)  Parformad: 


A  Circia 

"  No. 


ONE! 


In  every  industry  there’s  always 
ONE  accepted  Product  and 
Data  Buying  Book... In  elec¬ 
tronics  it’s  the  BUYERS’ 
GUIDE  —  fundamental  In  any 
sales  program  aimed  at  the 
electronics  and  allied  indus¬ 
tries.  Its  52,000  paid  subscrib¬ 
ers  are  important  Design- 


Research/Production/ 
Management  Engineers,  who, 
individually,  or  working  in  com- 
bination  with  one  another, 
influence  the  purchase  of  prod¬ 
ucts,  materials  and  services  • .  • 
whatever  is  bought  by  the 
entire  industry. 

#  electronics  < 
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BUSINESS  REPLY  MAIL 

NO  POSTAOf  STAMP  NECtSSARY  IF  MAIUD  IN  THE  UNITED  STATES 


FIRST  CLASS 
PERMIT  NO.  64 
(SEC.  34.9  P.I.&.R.) 
NEW  YORK,  N.  Y. 


6^  Postage  Will  Be  Paid  By 

ELECTRONICS 

Reader  Service  Dept. 

330  West  42nd  Street 
New  York  36,  N.  Y. 


Postage  Will  Be  Paid  By 
ELECTRONICS 
Reader  Service  Dept. 

330  West  42nd  Street 
New  York  36,  N.  Y. 


ULTRAMICROWAVE 
EQUIPMENT  BY^ 


it  works -it's  accurate -if  s  available 


These  millimeter  wave  units  can  greatly  enlarge 
your  scope  of  microwave  activity.  Research  pre¬ 
viously  considered  impractical  at  140  KMC  can 
now  be  carried  on  successfully. 

De  Mornay-Bonardi  manufactures  cavity  wave- 
meters,  crystal  multipliers,  crystal  mounts, 
E-H  tuners,  and  standing  wave  detectors  speci¬ 
fically  for  use  at  140  KMC.  They  work  — we’ve 
been  using  these  units  effectively  in  our  own 
laboratories  for  developing  other  items.  These 
instruments  are  accurate— functionally  as  accu¬ 
rate  as  De  Mornay-Bonardi  equipment  used  at 
90  KMC.  You  can  order  these  units  now— we’re 
currently  filling  orders  on  140  KMC  instruments. 

Write  for  complete  data. 


DE  MORNAY-BONARDI 

780  SOUTH  ARROYO  PARKWAY  •  PASADENA,  CALIF. 


CAVITY  WAVEMETERS 


•TRADE  MARK  DE  MORNAY  RONARDI 
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kc.  The  units  are  designed  for 
printed  circuit  boards,  or  stacking 
on  a  single  screw  for  chassis 
mounting.  Circle  215  on  Reader 
Service  Card. 


& 


R. 


Power  Pack 
reliable,  rugged 


plan  ahead! 


To  be  really  sure  of  getting  your  pot  deliveries  on  time,  you  could 
assemble  your  own!  But  just  when  you’re  counting  on  sub-contractors 
to  deliver  the  necessary  parts  —  you  might  find  they’re  tied-up  on 
someone  else’s  job!  So  if  you  must  be  sure,  lay  in  a  good  supply  of 
raw  materials  in  quantity  lots  —  metals,  glass,  wire,  plastics,  bearings 
—  the  works! 

But  before  you  load  up  the  living-room  with  bar  stock,  check  with 
Ace.  You  11  find,  to  your  relief,  that  Ace  abundantly 
warehouses  all  their  own  raw  materials  —  just  for  the 
express  purpose  of  being  able  to  make  everything  they 
need  —  when  it’s  needed,  for  controlled  delivery!  So 
if  delivery  of  precision  pots  is  a  prime  consideration, 
talk  to  the  company  that  does  its  ou-’n  sub-assembly 
manufacture  see  your  Acerep! 

From  rail?  materials  to  completed  pot  —  within  the  plant  —  our 
seruo-mount  A.l.A.  size  %"  ACEPOT^.  As  with  all  the  others, 
from  V7"  to  6". 

A  ELECTRONICS  ASSOCIATES,  INC. 

'  Bi  '  99  Oovvr  StrMi,  Somcrvilla  44,  AAou. 

SOmarwt  4-SI30  TMX  SMVl  1tl  Wnl.  Union  WUX 
'  Acnpnt®  Atolrlm*  Acotnlgl  Acnotimgl  **•*.  Appt.  (of 

CIRCLE  65  READERS  SERVICE  CARD 


Francis  Bros.,  446  C  St.,  Tustin, 
Calif.  Model  P14-65  ToroPak  is 
engineered  to  supply  d-c  or  a-c 
power  where  none  exists  or  for 
emergencies  during  power  fail¬ 
ures.  The  units  will  find  wide 
usage  in  military,  industrial, 
marine,  civilian  and  civilian  de¬ 
fense  applications.  They  supply 
110  V,  60  cps  single  phase  power 
up  to  200  w  continuous  output  for 
eight  hours  or  more.  They  will  also 
provide  12  v  d-c  current  for  an 
extended  period.  Units  can  then  be 
recharged  with  a-c  or  d-c  current 
in  several  hours.  Circle  216  on 
Reader  Service  Card. 


Memory  System 
random  access 

Rese  Engineering,  Inc.,  731  Arch 
St.,  Philadelphia  6,  Pa.  Model  3122 
is  a  random  access  memory  system 
for  the  data  processing  indu.stry. 
With  access  time  of  12  /isec,  it  has 
a  capacity  of  512  8  binary  digit 
characters,  with  random  access  for 
both  writing  and  reading.  Read 
and  w'rite  access  cycles  may  be 
arbitrarily  mixed,  and  synchro¬ 
nous  internal  timing  or  synchro¬ 
nous  or  asynchronous  external 
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Another  FIRST  for  Kellogg  in  the  relay  field 
Three  Terminals... in  one  design 


Kellogg's 

/¥£!¥  -  "A/<" 

telephone  type  direct  current 

‘TAPER  TAB 
PRINTED  CIRCUIT 

x^j^^^^^TERMINALS  „ 

for  industrial  applications 
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The  “AK”  relay  is  highly  sensitive,  adaptable  for 
marginal  operation  and  provides  fast  closing  and 
opening  of  a  maximum  number  of  circuits.  Its  long 
coil  construction  permits  the  use  of  high  re.sistance 
coils  and  it  may  W  engineered  to  operate  on  as 
little  as  .00^  amps.  Delay  in  the  opening  and  closing 
times  may  l)e  provided  through  use  of  copper- 
slugged  coils.  Time  delay  relays  are  designated  as 
Type  AKSO  (slow  oi)erate)  and  Type  AKSR  (slow 
release). 

Inquiries  are  invited.  Send  for  a  free  catalog  on 
relays  and  other  components  manufactured  by 
Kellogg.  Kellogg  Switchl)oard  and  Supply  Com¬ 
pany,  0650  South  Cicero  Avenue,  Chicago  38,  Illi¬ 
nois.  Division  of  International  Telephone  and 
Telegraph  ('oqwration. 


COIL  CHARACTERISTICS 

Operating  Voltage — I’p  to  4110  volts  D.C. 
Single  or  doul>le  wound 

CONTACT  ASSEMBLY 

Single  or  double  pile-up 
Forms  “A"  to  “E” 

14  springs  maximum  in  each  pile-up 
Alternative:  Single  or  double  mirroswiteh 
Stan<iard  terminals  also  available 

OPERATE  AND  RELEASE  TIME 

.(NI4  .sec.  minimum  operate 
.100  sec.  nutximum  operate  delay 
.400  .sec.  maximum  release  delay 


8 — 14  o*.  net  (approx.) 
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*ReptaremrHl  yhrn  tolJering  is  nfcftxary. 


Manufaeturers  of: 


•  Relays  •  Harmotically  taalod  relays 
e  SwlEchet  e  Solefloids 
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timing  may  be  employed,  depend* 
ing  on  requirements.  Circle  217  on 
Reader  Service  Card. 


Power  Supply  cord  and  phono  plug 
on  coaxial  coble 


Straight  phono  plug  and  right  angle  plug  for 
Hi-Fi  or  Stereophonic  Sound  application 


Twenty  two  stranded  tinned  copper  conductorsK]*olor  coded 
insulation  with  conductors  cabled  and  overall  vinyl  jacket 


plastic 


"Phalo  Codostrip  "  conductors  bohded  in  flot  mul 
color  strip,  different  color  for  each  conductor 


to  fill  the  needs  you  specify 


Recognized  engineering  diversity.  .  .  new,  greatly  enlarged  capacity 
.  .  .  new,  maximum  efficiency  of  production.  Very  simply,  that  is 


Phalo  1959. 


Producing  For  All  Industry  From  The  Most  Modern  Plant  In  The 
Wire  and  Cable  Industry! 

Complete  Product  Data  and  Sales  Service  Information  On  Request 


PHALO  ■NOINKKRKD  PRODUCTS:  IN8ULATSD  WIRE 
AND  CABLE,  CORD  AND  CORD  SET  ASSEMBLIES. 
CUSTOM  PLUGS,  TUBING,  WIRING  HARNESSES,  ETC. 


Representatives  in  Leading  Cities  Throughout  The  V.S.  A. 


L-V  Power  Supplies 
closely  regulated 

Quan-Tech  Laboratories,  Morris¬ 
town,  N.  J.,  offers  a  series  of  low 
voltage  power  supplies  closely 
regulated,  designed,  for  general 
laboratory  applications.  They  are 
also  available  rack,  mounted  with 
one,  two,  or  three  units  in  a  19-in. 
rack.  Three  models  are  available, 
ranging  from  0-8  v  d-c  at  2  am¬ 
peres  to  0-30  V  d-c  at  i  ampere. 
Price  is  $175.  Circle  218  on  Reader 
Service  Card. 

A-C  Potentiometer 
miniaturized 

Perkin-Elmer  Corp.,  Norwalk, 
Conn.  The  series  4  Vernistat  po¬ 
tentiometers  are  size  11  compo¬ 
nents  (1.062-in.  diameter),  and 
weigh  only  two  oz.  They  are  avail¬ 
able  with  maximum  output  impe¬ 
dances  of  200,  100,  and  40  ohms, 
combined  with  high  input  im¬ 
pedance,  and  low  output  quadra¬ 
ture.  Minimum  output  voltage  in¬ 
crement  (resolution)  is  0.01  per¬ 
cent  and  terminal  linearity  is  0.05 
percent.  Circle  219  on  Reader 
Service  Card. 


Scaler 

transistorized 


Radiation  Instrument  Develop¬ 
ment  Laboratory,  Inc.,  5737  South 
Halsted  St.,  Chicago  21,  III.  Model 
49-21  transistorized  scaler  utilizes 
completely  transistorized  digital 
readout  system  and  non-overload¬ 
ing  amplifier.  Resolving  time  is 
i  /isec  (excluding  register)  with 
maximum  count  capacity  of  10'. 
Decades  and  register  electrically 
reset  with  provision  for  local  or 
remote  operation.  Amplifier  sensi¬ 
tivity  is  1  mv  with  gain  of  1,000. 
Accessory  transistorized  pream- 
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transducer 
OlSPEACtf^S  .•,«,„n*ia»  tro"*- 

..f,ob**'  »'»'•*  “*•*  o„a  adop««' 

With  cob^®  'ISO 

.  to  Sanborn  ^50. 

low  O.  '< 

-fom*.  Sioin'***  *  „d  >»•»'*''" 

%p.d  ‘’"’"lUlVgQ-i"  eobU.fto"' 

Twomo^*'*’  ..  -loiotw'*' '"*** 


SANBORN 


Transducers 


FOR  LINEAR  MEASUREMENTS.. 


VELOCITY 

LVayn  Valocity  Transducars 

LVsyn  pickups  may  be  used  to  measure 
linear  velocity  directly,  displacement  with  a 
simple  integrating  circuit,  or  acceleration 
with  a  differentiating  circuit.  There  are 
twenty-four  models,  all  self-generating 
with  shielded  cylindrical  coil  assemblies 
and  h^h  coercive  force  permanent  mag¬ 
nets.  Twelve  models  use  regular  magnet 
cores;  twelve  have  non-breakable  magnet 
cores.  Characteristics  of  the  two  groups 
are  the  same  except  for  output  sensitivity, 
core  length  and  weight.  Features  include 
high  sensitivity,  sin^e-ended  or  push-pull 
output,  accurate  and  stable  calibration, 
unlimited  resolution,  wide  range  of  sensi¬ 
tivities  and  sizes,  temperature  range  of 
—  50°  to  200°F.  They  can  be  immers^  in 
hydraulic  fluid.  No  mechanical  connec¬ 
tion  between  coil  and  core  permits  low 
friction  level.  End  stops  or  displacement 
limits  not  needed;  undamaged  if  limits 
are  extended. 


DISPLACEMENT 


LINEARSYN  Diffsrsntlsl  Transformers 

Six  series  of  Sanborn  Linearsyns  —  three 
of  the  shielded  type,  three  unshielded  — 
are  available,  with  five  models  in  each 
series.  Linearity  is  better  than  1%  of  full 
scale  output  in  all  models.  Temperature 
range  is  from  —50°  to  205°F. 

Special  design  features  include  coil  assem¬ 
blies  hermetically  sealed  in  epoxy,  lami¬ 
nated  phenolic  jackets  (unshielded  types) 
or  heavy  ‘plat^  steel  jackets  (shielded 
types),  improved  lead  wire  strain  relief, 
high  permeability  alloy  cores.  Models  with 
axial  leads  are  also  available  on  special 
order.  Within  each  series  all  models  have 
identical  diameters,  tap  sizes,  lead  wires ; 
only  the  lengths  of  coil  assemblies  and 
cores  vary. 


Typical  LInearsyn  Characteristics 


smmmhm* 

IVMIt/IMk 

Slratn*  Fm.  Utofn  uoUM*  •« 
(UwHiiMiO  (SkwMtd)  (•Iwim)  M.  canMrlm.) 

S7MT  Msor  OM  IOe  400cm  lOkc  M-ITO 

S7UT  S«MT  OM-IOO  Mcm-400cm  70-  M 
ssoor  S«MT  DOS-. 100  400CM  Mkc  lU.tiO 

CM  mnMHMI  lMlM«  CMIMW  wNDM  MCk  MOW.  MU  M 
UMnOwl  moiclc  m  mwcct. 


Typical  LVsyn  Characteristics 

Dt«0iKtfM«iit  Ii«ctne»i  OiftctofnUct 
Nom*n«4  MMimum  VoKhr  Total  Impoiooca 

ModN  Worluat  UmNo  Oolpirt  Sonoa  COMMCttoa 

Rantt  Siroka  mv/micIi  RpMia  LHoorya 

(lacNoa)  (lachat) 

SUAS*  OM  1.30  120  2.000  0  01$ 

UMZ*  2  0  3.4  $00  19.000  2.4 

U.nn  2.0  3  4  250  19,000  2  4 

71V9*  9  0  110  350  17.000  2  9 

*Four  of  tRa  twaaty  totn  laodata  avoNaMa.  aaiactaO  la  ttwm 
mmmwn.  approiMaatt  aMd-raafa  aa4  aiaaimaia  warkiaf 
raagaa  aa  waif  aa  tha  drflataaca  la  aaaartrvity  batwaaa  a  ragv- 
lof  atataal  cora  aiodal  (41V2)  aa4  a  aoa-9raaM9ia  aiaaaat 
Cora  aioOal  (41V2  N>. 


SANBORN  COMPANY 

Industrial  Division 


Ssnbern  diraci  writing  tyilami  new  include  I-  to  8-channel  “1 50"  Serial,  with  o  choice  of 
12  plug-in  Praomplinari;  new  lingla-cobinat,  compoct  6-  and  8-channel  "350"  and  "850" 
Serial  with  interchangeable  Praamplifleri,  fluih-front  recorder  with  electricol  puihbutten 
chart  ipaod  control  end  troniiitoritad  Power  Amplifleri,  and  numaroui  faoturei  for  high 
reliability  and  operating  convenience. 

For  complete  focti,  coll  your  local  Sanborn  Induitriol  Solei-Enginoering  Rapreientalivo  or 
write  the  Induitriol  Oiviiien  in  Waltham, 

(All  dote  lubiect  to  change  witheut  nelica) 


lor  MULTI-CHANNEL  RBCORDINO 
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pliflers  are  available  to  match  low 
input  impedance  of  amplifier  to 
any  type  of  detector.  Circle  220  on 
Reader  Service  Card. 


SQUARE  WAVE 
GENERATOR 


Frequency  range  of  1  cps  to  1  megacycle. 
Rise  time  of  0.02  microseconds. 

Highly  stable. 

Voltage  regulated. 

New  centerline  construction  improves 
reliability. 


Connectors 
two  new  types 

Elco  Corp.,  M  Street  below  Erie 
Ave.,  Philadelphia  24,  Pa.,  has 
added  to  its  Varicon  family  the 
guide  pin  and  the  screw  types.  In 
the  former  a  molded  male  and 
female  double  tier  section  pro¬ 
vides  a  hole  at  the  center  to  mount 
a  sturdy  guide  pin  or  to  act  as 
mating  guide  hole.  In  the  latter 
type,  a  spindle,  operated  by  a  knob 
on  top  of  the  connector  housing, 
screws  into  a  nut,  located  in  a 
bridge  behind  the  mating  member. 
Circle  221  on  Reader  Service  Card. 


SINE -WAVE 
SQUARE -WAVE 
GENERATOR 


C'overs  a  wide  frequency  range  of 
20  cps  to  1  megacycle — both  sine- 
wave  and  square-wave.  Sine  wave 
total  harmonic  distortion  is  below 
1%.  Square  wave  rise  time  is  less 
than  0.1  microseconds. 


MICROVOLT  and 
CRYSTAL 
CONTROLLED 
GENERATOR 


Telemetry  Keyer 
subminiature 

Rotary  Devices  Corp.,  30  Jay  St., 
Englewood,  N.  J.,  has  developed  a 
new  subminiature  pulse  width 
modulator  or  keyer  for  use  in  mis¬ 
sile  or  other  telemetry  systems. 
The  keyer  converts  an  amplitude 
modulated  pulse  sequence  to  a 
pulse  series  of  constant  amplitude 
and  variable  width.  The  output 
pulses  are  suitable  for  modulating 
a  subcarrier  oscillator  or  r-f  trans¬ 
mitter.  The  keyer  is  characterized 
by  low  linearity  error,  relative  in- 


Continuous  frequency  coverage 
from  125  kilocycles  to  175  mega- 
cycles  on  fundamentals.  Direct 
1^*^  reading.  Vernier  tuning.  Metered 

MODfL  295X  output  from  0.1  to  100,000  micro¬ 

volts — No  external  pad  required. 

Crystal  controlled  RF  oscillator  400  kilocycles  to  20 
megacycles — to  250  megacycles  on  harmonics. 


♦497 


A  dsmoiitlratien  or  tochnicol  liloroluro 

it  ovollablo  ol  your  roquotl 


Tkf  Nickok  Qictricil  listnmiit  Coipaiy 
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SELENIUM 


300%  highir  kurrent  density 


•  life  expectancy  of  100,000  hours.  ^^5, 

•  26  volt  cells  —  lower  forward  xplta^^rop. 

•  no  parallel  devices  for  Voltage  division. 

•  no  series  devices  for  load  sharing. 


Nmv  Tri-AMP 

S-phmmBrklt» 


Standard  Typa 


Phnenalons 

Amp. 

DImottslona 

Amp. 

4*  X  4' 

*Pon  Cooled 

S4 

4"x4- 
Pan  Ceolsd 

les 

4-  x4' 

IS 

4'x4* 

S.7 

CbrvbcNbn  Ceehd 

rttlfhrt  ar*  aaw  •k§»f»t0l 


Not  just  a  variation  of  standard  selenium  rectifiers  — 
Tri-Amp  is  a  new  selenium  semiconductor  with  far 
greater  reliability,  operating  at  three  times  the  current 
density  of  standard  stacks.  It  has  the  overvoltage  and 
overcurrent  advantages  of  selenium,  which  means  there 
is  no  need  for  the  expensive  and  elaborate  protective 


devices  so  necessary  when  using  other  semiconductors. 

Our  Radio  Receptor  plant,  working  with  unique  equip¬ 
ment  developed  by  Siemens  of  West  Germany,  is  now 
producing  Tri-Amp  selenium  semiconductors  for  imme¬ 
diate  delivery.  Please  request  full  information  from 
Section  E-IR. 


INSTNUMKNT 


.  General  Instrument  Corporation 

also  includes  Automatic  Manufacturing 
Division,  F.  W.  Sickies  Division, 
Micamoid  Eiectronics  Manufacturing 


iectronics  Manufacturing 
Corporation  (subsidiary) 


semiconductor  division 

RADIO  RBCBFTOR  COMPANY,  INC. 


am  ICONOUCTONS 


Subsidiary  of  General  Instrument  Corporation 
240  Wyth*  Av*nu«.  Brooklyn  11,  N.  V. 


OENERAl  INSTRUMENT  DISTRItUTORS:  loftimor,:  D  S  H  Distributing  Co.  .  Chicago:  Merquip  Co.  •  Cleveland:  Pioneer  Electronic  Supply  *  tes  Angelesr 
Volley  Electronics  ^pply  Co.,  Rurbonk  •  Milwaukee;  Radio  Ports  Co..  Inc.  *  New  York  City;  Hudson  Radio  A  Television  Carp.,  Sun  Rodie  A  Electronic  Co. 
fhllocMphia;  Herbocn  A  Rodertton,  ItK.  .  Son  Proncisco;  Pacific  Wholesale  Co.  •  Se^le;  Seottle  Radio  Supply  .  Tulsa;  Oil  Capitol  Electronics 
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Precision  alloys  for  aD 


applications  including 


WBD  Precision 
Alloys  are  Meeting 
the  Challenge  of 
Industry’s  Most  Unusual 
Applications 


In  addition  to  the  complete  line  o^recision  resistance,  chemical  and 
mechanical  alloys,  Wilbur  B.  DriveXproduces  alloys  for  special  pur¬ 
poses.  These  custom  alloys,  vacuumVielted  and  processed  into  wire 
or  strip,  solve  critical  production  problems.  This  new  service  provides 
industry  with  complete  engineering  and^oduction  facilities  and  fea¬ 
tures  one  of  the  nation's  largest  vacuum-rating  installations.  Ask  our 
Sales  Engineering  Department  V 

for  complete  information. 


R-F  Supplies 
remote  tuning 


California  Technical  Industries 
division  of  Textron  Inc.,  1421  Old 
County  Road,  Belmont,  Calif.  A 
series  of  tunable  magnetron  r-f 
supplies  from  S  through  K,  bands 
are  particularly  suited  for  use  on 
antenna  pattern  ranges  and  other 
applications  where  a  pulsed  mag¬ 
netron  source  is  required.  Each 
r-f  supply  is  divided  into  three 
physical  units:  a  modulator,  an  r-f 
source,  and  an  optional  remote 
control  unit  that  permits  complete 
control  from  any  location.  Circle 
223  on  Reader  Service  Card. 


sensitivity  to  phasing  of  input 
synchronizing  pulse  and  overall 
simplicity  and  reliability.  Circle 
222  on  Reader  Service  Card. 


WILBUR  B.  DRIVER  CO. 

Main  Office:  NEWARK,  N.  J.  •  Tel.  HUmboldt  2-5550 

For  Over  iO  Years  Metiers  and  Manufacturers 

of  Precision  Alloys  for  All  Industries 

Mfg.  riMts;  1875  McCarter  hwy.,  Newark  4,  n.  j.  •  2734  industrial  way,  santa  maria,  cal 

la  Cauda;  CANADIAN  WILBUR  B.  DRIVER  CO.,  LTD.,  85  KING  STREET  EAST.  TORONTO  1,  CANADA 


Nickel  Chrome 
Heat  Resisting 
Low  Temperature  Coefficient 
High  Temperature  Coefficient 
Glass  Sealing 


—  available  in  wire,  rod,  ribbon  and  strip  *T.M.  International 

Nickel  COj 

-with  insulations  of  enamel.  Formvar,  liquid  Nylon, 
cotton,  silk.  Nylon  and  fibre  glass 
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Panel  Jack 

for  tight  patch  work 


Cambridge  Thermionic  Corp.,  445 
Concord  Ave.,  Cambridge  38,  Mass. 
The  2515  jack  is  designed  for 
quick,  tight  patch  work.  It  assures 
perfect  electrical  connections  be¬ 
cause  permanent  gripping  power 
is  maintained  by  a  specially  de¬ 
signed  compression  spring  used 
with  a  floating  key.  It  is  provided 
with  a  solder  terminal  for  con¬ 
venient  wiring.  The  jack  may  be 
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Filament  and  Grid 
Beryllium  Copper 
Stainless  Steel 
Pure  Nickel 
Monel* 


I 


YOU  MAY  BE  JUST  THE  MAN  TO  HELP  BURROUGHS 
SQUEEZE  A  MILLION  TRANSISTORS  INTO  A  CUBIC  INCH 


OR  EXPLORE  FIELDS  LIKE  THESE: 

_ w  Statistical  approaches  to  physiological 

f  processes 

- ^  Electro-chemical  phenomena 

- f  Radiation  effects 

- i  Plasma  physics 

- i  Magneto  hydro-dynamics 

- i  Electro-luminescence 

- i  Cryogenics 

- ^  Superconductivity 

- f  Semi-conductors 

- k  And  a  lot  of  others 


Right  now— today  at  Burroughs;  plenty  of  room  for  excep¬ 
tional  engineers  to  help  create  the  successors  to  Burroughs* 
big  line  of  advanced  electronic  and  electro-mechanical  data 
processing  equipment.  Equipment  that  ranges  from  giant 
electronic  computer  systems  to  automatic  accounting  machines 
and  more. 

We  need  men  who  can  help  us  put  the  functional  equivalent 
of  a  million  transistors  into  a  cubic  inch  of  material.  Or  men 
who  can  help  us  produce  equally  advanced  results  in  fields 
like  those  mentioned  at  the  leh. 

Men  who  can  thrive  on  working  without  strait  jackets. 

Men  who  can  get  the  most  out  of  our  heavily  budgeted 
research  facilities. 

Men  who  can  welcome  the  security  of  our  cohesive  research 
programs.  How  cohesive?  Because  their  common  aim  is  to 
improve  information  processing  for  both  commercial  and 
military  use.  How  do  the  programs  offer  security?  Because 
their  cOhesiveness  allows  you  to  shift  readily  from  one  to 
another  without  learning  a  new  technology. 

We  want  men  whose  creativity  will  help  us  double  our  $300 
million  yearly  sales  rate  fast— and  then  redouble  it  even  faster. 

Men  who  are  frankly  interested  in  increased  responsibility.  In 
swift  promotion  in  careers  that  offer  a  wide  choice  of  location. 
And,  yes,  in  money. 

Are  you  as  outstanding  as  these  opportunities?  Then  outline 
your  education  and  experience  as  briefly  or  fully  as  you  wish, 
name  the  field  you’d  like  to  help  us  explore,  and  get  that  in¬ 
formation  to  A.  L.  Suzio,  Administrator,  Corporate  Placement 
Services,  Dept.  101,  Burroughs  Corporation,  Detroit  32,  Mich. 


Burroughs  Corporation 

-NEW  DIMENSIONS  /  IN  ELECTRONICS  AND  DATA  PROCESSING  SYSTEMS” 
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microwave 
absorbers  by 


McMillan  Industrial  Corporation  makes  various  materials  for  the  absorption  of  microvyave  energy,  for 
indoor  or  outdoor  use  and  for  ground  or  airborne  applications.  Listed  below  are  the  three  most  popular 
absorbers,  their  typical  applications,  specifications  and  characteristics. 


TYRK  "T" 

THIN -FLEXIBLE 


Especially  adaptable  for  airborne  applications,  the  type  T' 
is  an  extremely  versatile  absorber  where  space  and  weight 
limitations  are  essential.  Easily  formed,  it  is  impervious  to 
effects  of  moisture,  hydraulic  fluids,  gasoline  etc.,  when 
edge  sealed. 


SPECIFICATIONS 


Frequencies: 

Bandwidth : 

Power  Reflection  Coefficient: 
Perpendicular  Polarization 
Parallel  Polarization 
Perpendicular  &  Parallel  Polarization 
Power  Dissipation: 

Temperature  Range: 

Thickness  &  Weight : 


2500  to  35,000  MC. 

±3% 


Standard  Sheet  Size: 


1% 
2% 
2% 

2  watts/sq. in. 
-62°F  to  172“F 
at  9375  MC.,  thick,  4  7  oz./sq.ft. 
at  5400  MC.,}i' thick,  5.7  oz./sq.fL 
18'x36' 


PERMANENT -LIGHTWEIGHT 


Two  stable  absorbers  whose  high  performance  and  longlife 
is  not  affected  by  moisture,  humidity  and  dust.  Type  “BL” 
is  fine  for  walls,  ceilings  and  test  panels.  Type  "BH”  is 
excellent  for  test  room  floors  and  outdoor  installations, 
as  its  high  absorption  characteristics  are  unchanged  when 
itis  walked  on. 

SPECIFICATIONS 


Frequency  range: 

Power  reflection  coefficient: 
(perpendicular  and/or  parallel 
polarization) 

Power  dissipation: 

Temperature  range: 

Standard  block  size: 

Weight: 


1000  to  35,000  MC. 
0.4%  at  24,000  MC. 

1.0%  at  9,400  MC. 
2.0%  at  5,400  MC. 
2  watts/ sq. in. 
(type  "BL”)  -62“F  to  155°F 
(type  "BH")  -62°F  to  175“F 
or  4'  thick,  4'  long,  1'  wide 
(type  "BL”)  .5  lbs./sq.  ft. 
(type  “BH”)  .7  lbs./sq.  ft. 


TVPK  “BL-AB” 

BROADBANDED  -  PERMANENT 


Recommended  for  use  in  the  low  frequency  range  where 
permanent  attenuation  characteristics  are  required,  for  both 
indoor  and  outdoor  applications. 


SPECIFICATIONS 


Frequency  .range: 

Power  reflection  coefficient : 
(perpendicular  and  /or  parallel 
polarization) 

Power  Dissipation: 

Size: 

Weight : 

Temperature  range: 


40  to  35,800  MC. 

2^% 


2  watts  /sq.  in. 
Base  —  r  X  2' 
Height -48' 
5  lbs. /sq.ft 
-62“F  to  155“F 


Also  available  — Type  "H” 
Hair  Mat  Absorbers  i  n  thick¬ 
nesses  from  1'  to  8'  tor  fre¬ 
quencies  from  500  to  35,000  MC 


MCMII.L.AN  LABORATORY,  INCORPORATED 

Brownvill*  Avenue  •  Ipswich,  Maseachueetts 


obtained  in  shank  lengths  for 
panels  varying  from  A  in.  to  in. 
It  takes  a  plug  with  a  pin  diameter 
of  0.062  in.  Circle  224  on  Reader 
Service  Card. 


Testing  Chambers 
simulate  —150  to  +400  F 

International  Radiant  Corp.,  Ill 
New  York  Ave.,  Westbury,  L.  I., 
N.  Y.,  has  developed  a  new  series 
of  ThermaLine  testing  chambers 
for  Use  in  the  simulation  of  ultra 
low  and  high  temperatures  in 
ranges  from  —150  F  to  -f400  F  as 
well  as  high  altitudes  and  pre¬ 
cision  humidity.  Among  their  func¬ 
tions  are:  testing  anything  from 
component  parts  to  complete  as¬ 
semblies;  for  te.sts  involving  mili¬ 
tary  specification  standards;  as  a 
supplement  to  heat  treating  and 
shrinking  of  metal  parts;  basic 
and  fundamental  research  in  gov¬ 
ernment  in.stitutions,  schools  and 
colleges  as  well  as  industry.  Circle 
225  on  Reader  Service  Card. 

Decimal  Converter 
binary  to  binary 

Aeronca  Mfg.  Corp.,  Baltimore 
28,  Md.,  has  available  a  new  binary 
to  binary  coded  decimal  con¬ 
verter.  Unit  performs  the  difficult 
translation  of  the  pure  binary  code 
to  the  binary  (coded)  decimal 
code.  Relays  used  in  the  equip¬ 
ment  are  of  the  miniature  type, 
equipped  with  24  v  300  ohm  coils 
and  a  rated  pull-in  time  of  2  milli- 
sec.  Conversion  time  depends  upon 
the  time  required  for  the  relays  to 
set  up  through  the  longest  route 
in  the  translator.  An  input  for 
each  binary  bit  should  be  provided 
and  sustained  for  a  period  of  10 
millisec.  The  input  relays  in  the 
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ELECTRONICS 

IN 


n 


o 

ECL82*  (6BH8) 


TYPICAL  OPERATING  CONDITIONS 

Single  valve  clan 

•A* 

V, 

250 

V 

VfKb) 

250 

V 

tR.i 

2.2 

kO 

Uo) 

28 

mA 

>s2(a) 

5.5 

mA 

1,2  (max.  sig.) 

10.5 

mA 

V,l 

—22.5 

V 

Rk 

Vin(r.fnA)  (Pout* 

680 

n 

50m  W) 

780 

mV 

R. 

9.0 

kn 

Vin(r.mA 

9.5 

V 

Pout 

3.4 

w 

D,ot 

10 

% 

Two  valves  In  clan  *AB’  push-pull 

V, 

250 

V 

ViJ(b) 

ttRgj 

Uo) 

I.  (max.  tig.) 
IfKe) 

lgi(max.  tig.) 
tttRk 

Vin(tl— igDr.iiu. 

a 

Pout 

Dtoc 


250  V 
2.7  kU 
2  X  21.5  mA 
2  X  27.5  mA 
2  X  4.2  mA 
2  X  9.2  mA 
390  a 
38  V 
10  kn 
9.0  W 
5.0  % 


fUndocouptod  Kroon-frid  rotiitor. 
Common  tcroon-irid  rotittor 
undocouplod. 

ftfCommon  cathodo  biu  rotittor. 


»  UCL82  which  has  the  same  char¬ 
acteristics  as  the  ECL82  is  available  for 
AC/DC  operation. 
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The  introduction  of  the  Mullard  ECL82  triode  pentode 
means  that  you  can  now  build  a  complete  high  quality 
stereo  sound  equipment  with  ONLY  6  TUBES,  including 
rectifier.  Used  with  a  specially  developed  Mullard  circuit, 
two  pairs  of  ECL82  tubes,  one  ECC83  voltage  amplifier 
and  one  EZ81  rectifier  will  provide  two  complete 
ultralinear  push-pull  channels  each  giving  an  output 
of  7W.  at  0.3%  total  distortion.  Write  at  once  for  full 
details  of  tubes  and  circuit  to  either  of  the  distributors 
listed  below. 


Supplies  mileble  from :  In  the  U.S.L 

International  Electronics  Corporation 
Dept.  000,  81  Spring  Street,  N.Y.I2, 
New  York,  U.S.A. 


In  Canada 

Rogers  Electronic  Tubes  &  Components 
0<^t.  000,  1 1 6  Vanderboof  Avenue, 
Toronto  17,  Ontario,  Canada. 


Milliard 

ELECTRONIC  TUBES  used  throughout  the  world 

"Mallard"  is  the  Trade  Mark  of  Mullard  Limited  and  is  registered 
in  most  of  the  principal  countries  of  the  world. 

MULURD  OVERSEAS  LTD.,  MULURO  HOUSE,  TORRINOTON  PLACE,  LONOON,  EMLANO 

MEVaO 
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converter  will  then  lock  up,  and 
readout  signals  can  be  obtained. 
Circle  226  on  Reader  Service  Card. 


Silicon  Transistors 
two  new  types 

Transitron  Electronic  Corp.,  168 
Albion  St.,  Wakefield,  Mass.,  Speci¬ 
fied  at  typically  high  noise  fre¬ 
quencies  (from  audio  down  to  1 
cps),  the  ST1050  npn  silicon  trans¬ 
istor  has  equivalent  input  noise 
voltage  of  about  1  /iV  rms  when 
used  with  low  source  impedances. 
Applications  include  thermo¬ 
couples,  strain  gages,  acceler¬ 
ometers  and  other  devices  in  the 
100-500  MR  range.  The  ST1051 
offers  low  noise  current  of  0.05 
millimicroampere  rms  and  is  de¬ 
signed  for  use  with  high  source 
impedance.  It  is  suited  for  20-50  ^a 


CORPORATION 


•10  FAYim  AVI.  •  MAMARONiCK,  N.V. 


Tape  Transports 
portable  or  fixed 

D.  G.  C.  Hare  Co.,  New  Canaan, 
Conn.  The  460  series  of  tape  trans¬ 
ports  are  high  performance,  in¬ 
herently  tape-synchronous  units 
capable  of  maintaining  exact  syn¬ 
chronization  between  a  recorded 
and  a  fixed  reference  frequency, 
over  wide  variations  of  record 
speed  and  line  variations.  The 
speed -control  system  is  both  rapid 
acting  and  completely  damped. 
This  feature  allows  the  exact  re- 
pjay  of  tapes  from  uncontrolled 
recorders,  such  as  those  used  in 
some  missiles  and  aircraft,  requir¬ 
ing  only  that  the  recorded  tape 
have  a  fixed  frequency  reference. 
Circle  227  on  Reader  Service  Card. 


*TM  reg.  pend. 


JUST  TRY  CONHEX’  IWrite  for  literature.  If  you  are  a  design  or 
specification  engineer,  write  on  business  letterhead  for  free  sample. 
Make  your  own  comparisons  and  tests.  And  let  us  quote! 


SUB-MINIATURE  R.  F.  CABLE  CONNECTORS 


Type  3000  Cable  Plug  Type  3001  Cable  Jack  Type  3002  Bulkhead  Receptacle 

Type  3003  Bulkhead  Jack  Type  3004  Cable  Feedthru  Type  300S  Right-Angle  Plug 

revolutionary 

because . . . 

EASE  OF  ASSEMBLY: 

In  factory,  shop,  lab,  field.  No  special  tools  required. 

INCREASED  PUU-OUT  RESISTANCE: 

Cable-clamping  construction  withstands  over  20-lb.  strain. 

CAPTIVATED  CONTACTS: 

Insure  proper  engagement  with  mating  parts. 

Especially  important  with  short  cable  lengths. 


The  result  of  a  decade  and  a  half  of  intense  specialization,'ConheX'' 
connectors  set  brand  new  standards.  Yes,  revolutionary  is  the  word. 

In  50-ohm  impedance  size  as  shown,  including  the  unique  right- 
angle  plug.  75-  and  95-ohm  sizes  to  follow.  Designed  for  use  with 
latest  MIL  sub-miniature  cables.  Suitable  for  use  at  microwave 
frequencies.  Interchangeable  with  but  superior  to  existing  connec¬ 
tors  of  corresponding  types. 

Parts  of  machined  brass  except  for  female  contacts  of  heat-treated 
beryllium  copper.  Genuine  gold  plating  (not  just  gold  flash)  over 
copper.  Insulators  of  Teflon. 
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HOW  SMAa 


COMPONENTS  BE? 


pr^eiiwn 
c^mpontnU: 
SYNCHROS 
RESOLVERS 
ROTENTKHIETERS 
SERVO  MOTORS 
TACHOMETERS 
SERVO  amplifiers 
GVROMECHANISMS 

ColotoEHSs  avotlobU. 


Synchros  and  associated  components  now  can  be  small  enough  and 
light  enough  for  use  in  many  crucial  assignments  where  size  and  weight 
must  be  minimal.  Ketay  has  led  the  way  in  miniaturization  without 
sacrifice  of  performance  and  environmental  resistance. 

Ketay’s  size  8  components  meet  and  surpass  current  MIL  design  objectives. 
They  are  available  in  production  quantities  to  meet  strict  delivery  schedules. 
Notable  examples  of  Ketay  competence  in  miniaturization  include: 

Size  8  synchros— only  Ketay  offers  a  complete  line  including  high 
impedance  units.  Exclusive  construction  features— as  well  as  stainless 
steel  housing  and  materials  of  matched  temperature  coefficients— help 
assure  high  accuracy  over  a  wide  temperature  range  and  resistance  to 
corrosion  and  deformation. 


Size  8  servo  amplifiers— only  Ketay  offers  transistorized  0.8  cubic  inch 
units  which  deliver  2  watts  output  continuously  from  —55°  to  100°  C 
without  a  heat  sink;  200  to  1000  volt  normal  gains  can  be  supplied. 

Size  8  servo  motors— Ketay  offers  units  of  outstanding  high  ratio  of 
stall  torque  to  power  input  (0.25  oz.  in.  for  3.4  watt  input  at  6500  rpm), 
center-tapped  for  transistorized  applications. 

Ketay  engineers  are  regularly  working  on  advanced  new  components  and 
prototype  control  systems.  Call  or  write  for  help  in  solving  your  special  problems. 


NORDEN  * 


DIVISION  of  United  Aircraft  Corporation 


KETAY  T  DEPARTMENT,  Commack,  Long  Island,  N.Y. 
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operation,  typical  current  range 
for  ionization  gages,  geiger  tubes 
and  photocells.  Circle  228  on 
Reader  Service  Card. 


Carrier  Deviation  Meter 

uses  multi-crystal  stability-lock 


Transistor  Tester 
self-contained 

The  Reflectone  Corf.,  Post  Road 
and  Myano  Lane,  Stamford,  Conn. 
Model  TT-1  provides  tests  for  both 
npn  and  pnp  type  transistors,  of  the 
low,  medium  and  high  power  types, 
and  both  socket  and  external  leads 
are  provided  to  accommodate  the 
various  transistor  types.  The 
tester  checks  leakage  and  gain 
characteristics  as  well  as  testing 
for  shorts,  and  may  also  be  used 
to  check  thei  reverse  and  forward 
current  ratio  on  all  diodes.  The 
unit  provides  an  easy-to-read  sen¬ 
sitive  50  microampere  movement. 
Circle  229  on  Reader  Service  Card. 


XTAL 


Direct  indication  of  fm  deviation 

From  200  cps  to  1 23  kc  makes  this 
latest  model  in  the  Marconi  791  series 
applicable  to  both  communication 
Und  broadcast  fm  systems. 

Crystal  locking 

at  any  point  in  its  4-  to  1024-  me 
carrier  range  brings  new,  exceptional 
stability  and  freedom  from  micro¬ 
phony  in  low-deviation  measure¬ 
ments.  Use  of  an  external  indicator 
extends  the  deviation  range  down  to 
10  cps,  allowing  fm  hum  and  noise 
on  uhf  close-channel  transmitters  to 
be  measured  with  ease  and  certainty. 
An  in-built  deviation  standard, 
crystal  governed,  insures  full  rated 
accuracy  at  all  times. 

Send  for  leaflet  Bt4S 


CLOSE-UP  OF 
RANGE  CONTROL 


ABRID6E0  SPECIFICATIONS 

CARRIER  DEVIATION  METER  79ID 
Carrier  Frequency  Range:  4  lo  1024  me. 
Modulation  Frequency  Range:  SO  cps  lo  3S  kc. 
Measures  Deviation:  200  cps  to  I2S  kc  in  four 
ranges.  Measures  down  to  10  cps' using  ex¬ 
ternal  readout. 

Measurement  Accuracy:  ±3%  of  full-scale 
for  modulation  frequencies  up  to  2S  kc. 
Internal  FM :  Due  to  hum,  noise  and  micro¬ 
phony,  less  than  -SS  db  relative  to  S  kc 
deviation. 

Tubes:  6AK5.  6AS7,  6C4,  6CD60,  56SI, 
3647,  SZ4G,  OB2. 


Carbon  Pot 
high  temperature 

Bourns  Laboratories,  Inc.,  P.O. 
Box  2112,  Riverside,  Calif,  A  new 
improved  version  of  the  model 
215  Resiston  carbon  Trimpot  is 
now  available  at  an  18-percent 
reduction  in  selling  price.  It  is  a 
high  temperature  (125  C),  high 
power  (0.25  w  at  70  C)  carbon  po¬ 
tentiometer  -designed,  to  provide 
increased  reliability  at  operating 
temperatures  of  85  C  and  above; 


LANE  ENGLEWOOD  NEW 

Tel ;  LOwell  7-0607 


CANADA:  CANADIAN  MARCONI  CD  '  MARCONI  BUILDING  '  2442  TRENTON  AVE  ■  MONTREAL  I* 
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Another  Application  for  FERRITES 


FERRitraiC®  CORE 

for  Automatic  Direction  Finder 


Spact  uvini  Is  lllustratsd 
by  tha  fact  that  tha  cora 
loop  antanna  protrudas 
only  2'  outslda  aircraft 
skin  compared  to  tha  12' 
axtarlor  structure  of  older 
air  cora  loop  antennas. 


Streamlined  loop  design 
reduces  air  drag  and  Incr^ 


ives  weight* 
es  sensitivity 


Aircraft  Radio  Corp.  selected  General  Ceramics 
Ferramic“E”  Material  for  their  new  sub-miniature 
direction  finder  because  it  permitted  a  new  concept 
of  aircraft  antenna  design.  Weight  reduction  of 
80%,  less  air  drag  due  to  elimination  of  the  cum¬ 
bersome  air  core  loop,  and  50%  lower  cost  were 


accomplished.  Sensitivity  was  greatly  increased. 
When  your  application  involves  magnetic  material 
from  10  kcs.  to  20,000  mcs.  —  ask  the  General 
Ceramics  engineering  advisory  service  for  help  in 
solving  your  problem.  Address  inquiries  to  General 
Ceramics  Corporation,  Keasbey,  N.  J. — Dept.  E. 


GENERAL  CERAMICS  i 


Ittdnaritt  Ctnmies  lor  Mustrial  Ptoirtss...5meo  ISOS 


FEKKAMIC  CORES 


MAGNETIC  MEMORY 
CORES  AND  PLANES 


PRECISION  STEATITES 


“ADVAC"  HIGH 
TEMPERATURE  SEALS 


SOLOERSEAL  TERMINAL* 
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VOITS 


HANOI -FUU  SCAll 


RF  VOLTMETER 

MODIl  VI-CA 


■«■■»»»  KtEcrmotncs  cw*. 

naiNt  N  I 


300  mes 

oomof  samimY 


THAN  CONVENTIONAL  RF  VOLTMETERS 


from  50  KC  to  600  MC 


and  it  meets  all  applicable  require¬ 
ments  of  MIL-STD-202.  Circle  230 
on  Reader  Service  Card. 


Insulating  Varnish 
fast  air-drying 

Schenectady  Varnish  Co.,  Inc., 
Schenectady,  N.  Y.  A  clear,  fast 
air-dryinq  insulating  Varnish, 
which  protects  electrical  and  elec¬ 
tronic  equipment  from  fungus  at¬ 
tack  has  been  developed.  Desig¬ 
nated  No.  642-AF  fungicidal  in¬ 
sulating  varnish,  it  is  applied  to 
the  surface  of  instruments,  trans¬ 
formers,  printed  circuits,  'ceramic 
resistors,  insulators  and  other 
electronic  equipment  subject  to 
fungus  attack  in  hot,  humid 
climates.  Circle  231  on  Reader 
Service  Card. 


MODEL  91.CA 

300  microvolts  to  3  volts 

Price:  $495 


MODEL  91 -C 

1000  microvolts  to  3  volts 

Price:  $395 
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North  Hills  Electric  Co.,  Inc., 
402  Sagamore  Ave.,  Mineola,  N.  Y. 
Model  CS-11  current  governor  fur¬ 
nishes  currents  from  1  fi&  to  100 
ma  in  steps  of  1  at  load  voltages 
from  0  to  50  v.  Current  is  set  to 
five  places  by  decade  knobs  ar¬ 
ranged  to  provide  a  digital  in  line 
readout.  Accuracy  at  any  current 
setting  is  0.02  percent  -1-1  fta,  short 
term  stability  0.001  percent,  line 
regulation  is  better  than  0.0005 
percent,  and  load  regulation  better 
than  0.002  percent.  Circle  232  on 
Reader  Service  Card. 


Boonton  ELECTBONICS  Corp. 

Morris  Plains,  N.  J.  •  Phone*.  JEfferson  9-4210 


Charge  Amplifier 
all-transistorized 


Endevco  Corp.,  161  E.  California 
St.,  Pasadena,  Calif.  Model  2620  all 
transistor  amplifier  operates  on  a 
new  principle  of  amplification.  It 
amplifies  and  converts  charge  to 
voltage.  This  advance  design 
eliminates  extremely  high  input 
impedances  normally  required  for 
1-f  response.  The  transducer  and 


DC  Mllllvoltmttcr 


Current  Governor 
precision  unit 


ALSO  MANUfACTUfteRS  OF  THE  FOLLOWING  INSTRUMENTSi 


Cipscitinct  Bridt* 


RF  Distortion  Motor 


UHF  Grid  Dip  Motor 
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This  subscription  coupon  is  for  NEW  subscrib¬ 
ers.  It  is  not  intended  os  a  renewal  notice.  If 
you  ore  already  personally  subscribing,  we 
shall  appreciate  your  passing  the  form  to  one 
of  your  associates.  Thank  you. 

Mail  Reply  to:  McGraw-Hill  Pub.  Co.,  Elec¬ 
tronics,  330  W.  42nd  St.,  N.  Y.  36,  N.  Y. 
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COUNTER¬ 

MEASURES 

ENGINEERS 

Work  on  America’s  most  ad¬ 
vanced  weapon  systems. 

At  North  American  Aviation, 
such  top-level  projects  as  the 
B-70and  F-108  weapon  systems 
have  created  unique  careers 
with  a  tremendous  engineering 
potential. 

We  have  immediate  openings 
for  specialists  and  systems 
engineers  in  the  field  of  electro¬ 
magnetic  and  infrared  counter¬ 
measures.  Specialized  areas 
include  high  power  traveling 
wave  tube  analysis,  receiver 
techniques,  system  logic,  infra¬ 
red  systems  design,  and  an¬ 
tenna  and  radome  development. 
Experienced  engineers  are 
needed  to  establish  require¬ 
ments  for  countermeasures 
systems  and  to  evaluate  new 
components  and  techniques  and 
their  application  to  advanced 
systems. 

Minimum  requirements  are 
actual  experience  in  counter¬ 
measures  plus  B.S.  degree  in 
EE  or  Physics. 

For  more  information  please 
write  to;  Mr.  F.  B.  Stevenson, 
Engineering  Personnel,  North 
American  Aviation,  Inc.,  Los 
Angeles  California. 

THB  uoa  *NaKI.K*  DIVISION  OP 

NORTH  -7^ 
AMERICAN  ^ 
AVIATION,  INC. 
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amplifier  may  now  be  placed  up  to 
300  ft  apart  with  no  need  for  a 
cathode  follower  and  without 
signal  loss.  Additional  external 
capacitance  between  the  trans¬ 
ducer  and  amplifier  causes  no  at¬ 
tenuation  of  the  charge  signal. 
Circle  233  on  Reader  Service  Card. 


Thermal  Ribbon 
high  temperature 

Minco  Products,  Inc.,  740  Wash¬ 
ington  Ave.  North,  Minneapolis  1, 
Minn.,  has  available  a  new  model 
S6A  thermal  ribbon  for  tempera¬ 
ture  measurement  and  control  ap¬ 
plications  to  260  C  (500  F).  Flex¬ 
ible,  less  than  0.020  in.  thick,  it 
measures  J  in,  by  4  in.  and  is  fur¬ 
nished  with  pressure-sensitive 
tape  for  installation  to  fiat,  curved, 
or  irregular  surfaces.  Resistance 
is  676  ohms  at  25  C,  varying  at  a 
rate  of  3.06  ohms  per  deg  at  25  C. 
A  calibration  curve  from  —60  C 
to  '-1-260  C  is  furnished  with  each 
ribbon  for  quick  conversion  of  re¬ 
sistance  measurements  to  tempera¬ 
ture.  Circle  234  on  Reader  Service 
Card. 


EMPLOYMENT  OPPORTUNITIES  IN  PHYSICS,  CHEMISTRY, 
ENGINEERING.  METALLURGY,  MATHEMATICS,  COMPUTING. 


Pulse  Generator 
high  current 

Crane  Electronics  Co.,  4345 
Hollister  Ave.,  Santa  Barbara, 
Calif,  Model  24  pulser  is  a  high 
current  automatic  cycling  switch. 
It  generates  current  pulses  of  up 
to  10  amperes.  Unit  is  designed  to 
operate  from  a  nominal  28  v  d-c 
and  will  deliver  a  15  cps  square 
wave  of  28  v  peak  to  peak  suitable 
for  driving  stepping  motors,  re¬ 
lays,  or  solenoid  actuators.  High 
efficiency,  absence  of  contact  arc- 
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ine:  or  bounce,  and  consistent  per¬ 
formance  over  a  long  life  are 
special  features.  Circle  235  on 
Reader  Service  Card. 


A  Gulton  '  VO'*  Series 
button  cell  battery 
powers  this  blind  man’s 
guidance  cane 


Panel  Meters 
for  limited  space 

Hoyt  Electrical  Instrument 
Works,  Inc.,  42  Carleton  St.,  Cam¬ 
bridge  42,  Mass.  A  new  series  of 
panel  meters  are  only  li  in.  sq, 
have  a  transparent  plastic  cover, 
are  accurate  to  within  2  percent, 
and  include  a  front  zero  adjust¬ 
ment.  All  meters  in  the  new  line 
are  of  the  front  opening  type  and 
feature  standard  mounting  dimen¬ 
sions  to  facilitate  interchange- 
ability.  Panel  meters  in  d-c  ranges 
are  available  from  100  /xa,  with  an 
external  shunt  over  5  amperes; 
and  self-contained  rectifier  types, 
VU,  and  voltmeters  up  to  300  v. 
Circle  236  on  Reader  Service  Car’d. 


rugged . . .  reliable 
...rechargeable! 


||  The  cane  in  the  man’s  hand  is  a  proximity  guidance 
11  device  designed  by  Franklin  Institute  for  the  blind. 

I  Requirements  called  for  the  power  supply  to  be  small 
W  enough  to  fit  in  the  handle  of  the  cane,  rugged  enough 
to  perform  well  under  abuse,  and  ...  to  be  rechargeable. 

After  extensive  testing,  designers  chose  the  Gulton  “VO” 
sealed  nickel  cadmium  button  cell  battery  to  do  the  job. 


Pulse  Amplifier 
miniaturized 

CBS-Hytron,  Parker  St.,  Newbury- 
port.  Mass.  Type  6955  is  a  minia¬ 
ture,  twin-triode  featuring  high 
pulse  emission  and  fast  opera¬ 
tional  warm-up.  The  9-pin  med¬ 
ium-mu  amplifier  is  ideally  suited 
for  blocking  oscillators,  square- 
wave  modulators  and  multivibra¬ 
tors;  it  can  supply  two  amperes  of 
peak  current  in  10-/i8ec  pulses.  The 
6955  warms  up  rapidly  to  80  per¬ 
cent  of  steady-state  plate  current 
within  10  sec.  It  has  high  resist¬ 
ance  to  the  formation  of  cathode 
interface  resistance.  Circle  237  on 
Reader  Service  Card. 


How  Can  You  Use  These  Batteries? 


Powering  this  and  other  prosthetic  devices  is  only  one  of 
many  imaginative  uses  for  these  rechargeable  batteries. 
Engineers  have  already  designed  them  into  transistorized 
radios,  photo-flash  power  packs,  missiles  —  wherever 
small  size,  strength,  light  weight,  long  life,  complete 
reliability,  no  maintenance  and  easy  recharging  are  desired. 


Most  Complete  Line  Available 


“VO”  cells  are  available  in  capacities  of  100,  180,  250,  500 
and  1750  mah;  have  a  nominal  1.2  voltage;  can  be 
packaged  in  any  combination  to  meet  your  voltage  specs. 
Patented  sintered  plate  construction  provides  exceptional 
cycling  characteristics;  highest  capacity  per  unit  size. 

Like  more  information?  Write  us  for  Bulletin  No.  VO-103, 


Positioning  Table 
automatic  unit 

Topp  Industries,  Inc.,  5221  W. 
102nd  St.,  Los  Angeles  45,  Calif. 
A  new,  larger  size  Micro-Posi- 


ALKALINE  BATTERY  DIVISION 

Gulton  Industries,  Ine 

Mtttuchbn,  N«w 
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NEED _ 

SPECIAL 

BLOWERS? 


PEERLESS 
ELECTRIC 
SUPPLIES 
BOTH 
BLOWERS 
AND  MOTORS 
AS  A 

atCTWHIC  COOLING 

COMPLETE 
UNIT! 


•  Milt 

{OVirMIRt 
spidfication! 

•  Air  nqiiriiRiRts 

HEAVY  MACHINERY  COOLING  ,p  (0  |l 

pnssiri! 

•  Spiciil  fiii$ki$, 
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iisiriatiA,  ate.! 

•  Hiffe  u<  tow 
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nfonants! 

•  Spicial  Mits 
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ConlacE  us 
todsy!  Were 
interested  in 
your  inquiry! 


FAN  AND  ILOWER  DIVISION 

THE  CO 

FANS  .  DLOWSRS  •  MOTORS 
1446  W.  MARKET  ST.  WARREN,  OHIO^ 
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tioner  automatic  positioning  table 
has  been  introduced.  The  new 
table,  which  assures  greater  sav¬ 
ings  for  industry,  is  a  tape  con¬ 
trolled,  2-axis,  point-to-point  posi¬ 
tioning  table  with  16  in.  by  24  in. 
working  surface  and  14  in.  by  18 
in.  travel.  It  is  a  completely  self- 
contained  unit  consisting  of  the 
table  and  control  console  which  in¬ 
cludes  all  programming  and  play¬ 
back  controls.  Unit  can  be  used 
with  any  existing  vertical  spindle 
machine  tool  and  requires  no 
modification  of  the  machine  with 
which  it  is  used.  Circle  238  on 
Reader  Service  Card. 

Insulating  Plastic 
withstands  500  F 

Mesa  Plastics  Co.,  11751  Missis¬ 
sippi  Ave.,  Los  Angeles  25,  Calif., 
announces  an  economical  asbestos- 
filled  Diallyl  Iso-Phthalate  plastic 
that  withstands  prolonged  expo¬ 
sure  to  temperatures  up  to  500  F. 
At  500  F,  the  material  retains  a 
flexural  strength  of  1,800  psi,  a 
compressive  strength  of  6,000  psi, 
and  a  tensile  of  4,300  psi,  with 
substantially  greater  strengths  at 
lower  temperatures.  The  material 
has  good  electrical  properties, 
high  dimensional  stability,  and 
does  not  crack  around  metallic 
inserts.  It  resists  acids,  alkalis, 
solvents,  fuels  and  corrosive  chem¬ 
icals,  Postmold  shrinkage  is  vir¬ 
tually  zero,  and  weight  loss  very 
low  at  elevated  temperatures. 
Circle  239  on  Reader  Service  Card. 


Capacitors 
high  stability 

Electronic  Fabricators,  Inc.,  682 
Broadway,  New  York  12,  N.  Y.,  an¬ 
nounces  high  stability  polystyrene 
dielectric  capacitors  with  0.03  to 
0.01  percent  retrace  for  use  in  lab¬ 
oratory  standards,  compensating 
networks,  r-f  filters  and  general 


ATTENTION! 

From  February  20 
to 

February  24, 1959 

will  be  held  the 

SECOND 

INTERNATIONAL 
EXPOSITION 
ol  ELECTRONIC 
SPARE  PARTS 
in  Paris 

PARC  DES  EXPOSITIONS 
PORTE  DE  VERSAILLES 

the  world's  largest 
display  in  the  field 
of  Electronics 

FOR  INFORMATION: 

FEDERATION  NATIONALE 
DES  INDUSTRIES  ELECTRONIQUES 
(S.D.S.A.)  23  RUE  DE  LUBECK, 

PARIS  16°-PAS.01.16 
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coupling  applications.  Character¬ 
istics  include  a  temperature  co¬ 
efficient  of  —100  ppm/deg  C,  ±20 
ppm.  Insulation  resistance  is  1 
million  megohms  per  /if  at  25  C, 
dielectric  absorption  0.01  to  0.02 
percent,  and  operating  tempera¬ 
ture  range  from  0  to  +70  C.  Dis¬ 
sipation  factor  at  1,000  cps  is  0.05 
percent.  Various  capacitance  and 
voltage  ratings  are  available,  with 
tolerance  ±5,  ±2,  ±1,  ±}  percent. 
Circle  240  on  Reader  Service  Card. 


Triode-Pentode 
nine-pin  miniature 

International  Electronics  Corp., 
81  Spring  St.,  New  York  12,  N.  Y., 
announces  the  Mullard  ECF80^ 
6BL8,  a  nine-pin  miniature  tri- 
ode-pentode,  functioning  as  a 
high-gain  a-f  amplifier  and  phase 
inverter.  Specially  constructed 
heater  winding.s  which  are  center- 
tapped  provide  unusually  low  hum 
characteristics.  The  heater  wind¬ 
ing.s  may  also  be  grounded  for  addi¬ 
tional  balance  and  hum  reduction. 
The  basing  and  element  construc¬ 
tion  are  such  that  coupling 
between  the  two  sections  is  non¬ 
existent,  making  the  tube  ex¬ 
tremely  desirable  for  integrated 
stereo  amplifiers.  Circle  241  on 
Reader  Service  Card. 


Germanium  Diodes 
hermetically  sealed 


Oh  MITE  Mfg.  Co.,  3682  Howard  St., 
Skokie,  111.,  announces  hermetically 
sealed  germanium  diodes  in  a  sub¬ 
miniature  glass  package.  They 
employ  the  superior  gold-bonded 
construction  in  which  a  gold 
whisker  wire  is  welded  to  the  ger¬ 
manium  pellet.  Units  are  distin¬ 
guished  for  their  high  forward 
conductance,  high  back  resistance, 


DIAMOND  H 


NEW  . . .  High  Speed 
Polarized  Relays 

Fast  action  with  freedom  from  bounce,  plus 
high  sensitivity  and  consistent  operation  with 
low  distortion,  are  provided  by  small,  rugged 
Series  P  Polarized  Relays.  SPOT,  with  two 
independent  coils,  they  will  handle  over  1,000 
pulses  per  second.  Various  coil  resistances  up 
to  5,000  ohms  each  coil.  Contact  ratings  vary 
with  switching  speed  but  range  from  60  MA 
to  2A  with  voltages  to  120  AC  or  DC, 
dependent  upon  amperages  employed. 


Aircraft-Missile 
Series  R  &  S  Relays 

Miniature,  hermetically  sealed  4PDT,  Series 
R  &  S  relays  provide  excellent  reliability  over 
their  long  service  life.  Electrically  and  physi¬ 
cally  interchangeable,  the  two  series  differ 
only  in  that  Series  S  coils  are  separately 
sealed  within  the  sealed  cases,  with  organic 
matter  eliminated  from  the  switch  mechanism 
for  greatest  reliability  in  dry  circuits.  Con¬ 
tacts  MA  to  10  A. 


General  Purpose 
AC,  DC  Relays 

Scries  W  Power  Relays  arc  DPDT,  double 
break-double  make;  measure  only  I'A"  x 
1V4”  X  1%”,  but  are  rated  to  25  A,  resistive, 
at  112-230  V,  AC,  1  HP  1 15  V,  AC,  2  HP, 
230  V,  AC.  Socket,  panel  and  sidewall 
mountings  are  standard;  others  available  to 
meet  special  needs.  12  possible  contact 
arrangements,  including  sequencing. 


"Diamond  H"  onginoors  aro  proporod  to  work  with  you  to 
dovolop  variations  on  thoso  rolays  to  moot  your  spocific 
roquiromontt.  Toll  u*  your  noodt  ...  by  phono  or  lottor. 


•jw  A  T^rwi  MANUFACTURING 
jLll  X  COMPANY 

202  Bartholomew  Ave.,  Hartford  1 ,  Conn. 
Phone  JAckson  5-3491 
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witK  Time  $ase 


R-I«E  Meter 

stabilized  unit 


POINT  PLOniNG. 


FUNCTION  vs  TIME 


X«Y  RECORDING____.  Automatically  draws  curves  directly  from  a 
variety  of  electrical  data. 

CURVE  FOLLOWING _  With  adaptor,  regenerates  functions  from  original 

curves  traced  with  conducting  ink. 

)INT  PLOniNG _  __  Plots  points  directly  from  Keyboard;  with  trans¬ 

lator,  plots  from  Card  Punch  or  Tape  Reader, 

INCTION  vs  time _ Automatically  plots  dependent  variable  ogainst 

TIME.  (5  Sweep  Ranges) 

Send  for  detailed  specifications: 

F.  L.  MOSELEY  CO. 

409  N  FAIR  OAKS  AVENUE.  PASADENA.  CALIFORNIA 
CIRCLE  84  READERS  SERVICE  CARD 


Mmo  .yyuxmmu 

New* 

TmiSISTORIZED 


A.  W.  HAYDON  COMPANY’S 

TRANSISTORIZED  SUB-MINIATURE 
ELECTRONIC  TIME  DELAY  RELAYS! 

SAVE  SPACE  AND  WEIGHT! 


Miniature 

Series 

Sub-Miniature 

Series 

Croti  Seclion 

iyi»" « uvki" 

*  IV 

Length 

2*A"  long 

2"  long 

Weight 

h ouncei 

3  ouncet 

WRITE  FOR: 

Bulletin 

AWH  TD  503 

Bulletin 

AWH  TO  504 

TEST-PROVED  PERFORMANCE! 

Htgh  Tvmp«roture  135  C  (350  F) 

Vibrotion  3000  CPS  of  15  9 

Contact  arfongomcnts  up  to  4  pale  double  throw 
Untque  trontutonied  R  C  time  constont  network 
Time  Delays  from  50  MS  to  130  seconds  Longer  Deloys  av 
Hermetically  seoled  housings  . 


tTj  NORTH  ELM  STRUT,  WATliiUlt  30. CONNECTICUT 
nd  Monwfofiwte  ef  Electre-MttKemcol  Timmg  Devices  "V 


Leeds  &  Northrup  Co.,  4934 
Stenton  Ave.,  Philadelphia  44,  Pa., 
announce.s  a  new  R-I-E  meter  for 
lab  and  production  testinjf.  Ap¬ 
plications  include:  resistance 
measurements  from  2  megohms  to 
2  X  10"  megohms,  with  limits  of 
error  between  it  1.7  and  ±:6  per¬ 
cent  of  reading;  current  measure¬ 
ments  of  1  X  10'“  to  5  X  10"*  am¬ 
pere,  with  limits  of  error  between 
1.5  and  3  percent  of  full  scale; 
voltage  measurements  of  0.005  to 
500  V,  with  limits  of  error  betweea 
±0.5  and  ±3  percent  of  full  scale. 
Circle  243  on  Reader  Service  Card. 


Capacitors 
metallized  design 

Sprague  Electric  Co.,  35  Marshall 
St.,  North  Adams,  Mass.,  has  avail¬ 
able  two  types  of  drawn  metal 
case  “bathtub”  metallized  capaci¬ 
tors.  Type  144P  Difilm  metallized 
capacitors  use  a  dual  dielectric 
consisting  of  both  metallized  pa¬ 
per  and  polyester  film.  Type 
143P  metallized  paper  capacitors 
are  for  those  applications  which 
do  not  require  the  high  insulation 
resistance  or  other  special  per¬ 
formance  characteristics  of  the 
type  144P.  Complete  data  are  given 
in  bulletins  2220  and  2221  avail¬ 
able  on  letterhead  request. 
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^stingnouse 

BALTIMORE 


Power  Supply 
voltage  regulated 

Kepco  Laboratories,  Inc.,  131-38 
Sanford  Ave.,  Flushing  56,  N.  Y. 
The  KM-254  compact  tubeless 
magnetic  voltage  regulated  power 
supply  delivers  in  two  ranges:  30 
to  60  V,  0  to  4  amperes,  and  60  to 
90  V,  0  to  2.8  amperes.  Regulation 
for  line  or  load  is  less  than  itl 
percent.  Ripple  is  less  than  0.04 
percent.  Circle  244  on  Reader  Serv¬ 
ice  Card. 


Signal  Generator 
high-precision 

B  J  Electronics,  Borg  -  Warner 
Corp.,  3300  Newport  Blvd.,  Santa 
Ana,  Calif.  Excellent  stability 
and  constant  high-level  output  of 
pulse-modulated  r-f  signals  in  the 
10  cm  band  over  a  frequency  range 
of  2,700  to  3,000  me  are  features 
of  the  model  80  high-precision  sig¬ 
nal  generator.  Output  of  the  in¬ 
strument  is  internally  monitored, 
continuously  adjustable  to  as  much 
as  10  w  peak,  and  indicated  by  a 
meter  mounted  on  the  front  panel. 
Controls  are  direct  reading,  elimi¬ 
nating  the  need  for  calibration 
charts.  Circle  245  on  Reader  Serv¬ 
ice  Card. 


Variable  Capacitor 
voltage-sensitive 

International  Rectifier  Corp.,  El 
Segundo,  Calif.  Semicap,  a  voltage- 
sensitive  variable  capacitor,  opens 
up  new  design  possibilities  in 
oscillator  control  circuits.  Its 
small  size  and  weight,  along  with 
its  high  reliability  and  negligible 
power  requirements,  make  it  ideal 
for  automatic  frequency  control, 
frequency  modulation  oscillators 
and  bandpass,  and  filter  networks 
where  precision  capacity  control 
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Flight  Simulator 
high  response 

Task  Corp,,  1009  E.  Vermont  Ave., 
Anaheim,  Calif.,  announces  a  new 
low  threshold,  high  response  flight 
simulator.  The  2-axis  unit  enables 
accurate  testing  of  airborne  elec¬ 
tronic  components  over  a  full 
range  of  flight  patterns.  Advanced 
design  makes  possible  the  control 
of  a  wide  range  of  rates  and  ampli¬ 
tudes  from  0.004  deg  to  240  deg 
and  from  0.01  cps  to  30  cps  about 
either  axis.  The  range  permits 
testing  of  guidance  components 
and  systems  through  full  fre- 


Compocl,  with  great  rigidity  —  en> 
tirely  enclosed  against  dust  and 
moisture.  Base  or  panel  mount. 
Speeds  to  1500  C.P.M. 


is  an  essential  design  parameter. 
Semicap  has  a  Q  of  1,000  plus  at  1 
me  with  a  10  to  1  capacity  ratio 
well  within  its  peak  inverse  volt- 
tage  rating  of  200  v  d-c.  Circle  246 
on  Reader  Service  Card. 


Voltmeter  Inverter 
wide  reading  range 

Microdyne,  300  W.  Washington  St., 
Chicago  6,  Ill.  Type  D-lOO  volt¬ 
meter  inverter  is  a  precision  in¬ 
strument  for  inversion  of  low  level 
d-c  to  a-c,  permitting  the  use  of 
a  conventional  vtvm  for  low  level 
d-c  measurements  at  high  imped¬ 
ance.  Other  uses  include  absolute 
measurement  of  voltage,  as  a  null 
detector  and,  with  external  shunts, 
as  an  electronic  galvanometer  or 
millimicroammeter.  Unit  has  a 
range  of  lOO/tv  to  100  v.  A-C  meter 
scales  are  read  directly  in  d-c. 
Price  is  $94.  Circle  247  on  Reader 
Service  Card. 


Offered  in  TWO  STYLES: 


c««ins 


Commertial  -low-cosf 

THERMAlTIMi  DEUY  REUYS 


"Kr0”«nd"W"5eriei 


ELECTRONICS  DIVISION 


LASKA  GRAY 
>  SEAL  BROWN 


Firil  high-tp**d  •l•etrically  actuated  caunteri  with 
added  advantage  of  electric  reset.  Clean-cut,  legi¬ 
ble  3/16*  figures,  white  on  black.  Ideal  far  all 
high-speed  electric  counting  applications  —  occu- 
rate  at  high,  low  or  intermediate  speeds. 

DURANT  MANUFACTURING  CO. 

1912  N.  Butfum  Si.  12  Thurbers  Ave. 

Milwaukee  I,  WIs.  Frevidence  S,  R.  I. 
Ktpr»i»nlaH*»t  lit  Frincipol  Cities 


•  For  industrial  uso  —  oconomical  —  stockod 

•  Tint*  delays  —  "K"  and  "O",  3  to  60  sec¬ 
onds.  "W",  1 5  to  90  seconds 

o  Input  voltages  —  6.3,  26.5,  117,  AC  or  DC 

•  "K"  and  "G"  miniature  size,  glass  enve¬ 
lopes 

•  "W",  dust-tight  metal  envelope 

The  "K",  "O"  and  "W"  relays  are  part  of  the 
new  Curtiss-Wright  Thermal  Time  Delay  Relay 
line  which  includes: 


H-Series 

—  vibration  resistant,  for  missiles,  aircraft 

S-Snapper 

-double-throw,  snap-action  contacts 

IR  and  STR 

—  instant  reset,  voltage  compensated 

MR  and  CR 

-double-throw,  fast  reset,  no  chatter 
For  our  new  catalog,  write  or  phone  Electronics 
Division,  Components  Dept.,  Carlstadt,  New 
Jersey,  GEneva  8-4000. 


CURTISS-WRIGHTM 

CORPORATION  •  CARLSTADT.  N.  J.  I . 
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quency  range  while  extremely 
small  friction  allows  controlled 
testing  of  gyro  stability.  Balanced 
design  with  two  rotary  actuators 
on  each  axis  decreases  total  sys¬ 
tem  error  to  less  than  15  sec  of 
arc.  Circle  248  on  Reader  Service 
Card. 


Function  Fitter 

for  analog  computing 

George  A.  Philbrick  Researches, 
Inc.,  285  Columbus  Ave.,  Boston  16, 
Mass.  Model  FF  Function  Fitter 
is  a  versatile,  self-contained  rack¬ 
mounted  analog  computing  com¬ 
ponent  for  the  simulation  of  arbi¬ 
trary  functions  of  the  input 
voltage.  It  features  10  straight  line 
segments  with  adjustable  tangent 
parabolic  rounding,  and  adjust¬ 
able  slopes,  break  points,  and  off¬ 
set.  The  unit  is  mounted  on  a  lO  j 
in.  rack  panel,  uses  100  ma  at 
±^300  v,  and  about  80  w  at  115  v 
a-c.  Price  is  $875.  Circle  249  on 
Reader  Service  Card. 


Plotter 

shows  audio  response 


Southwestern  Industrial  Elec¬ 
tronics  Co.,  2831  S.  Post  Oak  Road, 
Houston,  Texas.  Quick,  easy  and 
permanent  pen-written  frequency 
response  curves  of  any  audio¬ 
range  equipment  are  supplied 
economically  by  the  ARP-2  audio 
response  plotter.  Input  to  the 
system  to  be  tested  is  supplied  by 
a  20-20,000  cps  audio  oscillator  in 


...NICOTE^  Metallized  Hermetic  Terminais 


Whenever  your  plans  call  for 
the  use  of  terminais  in  controls, 
relays,  transformers,  capacitors, 
motors,  or  heater  units,  take 
a  tip  from  satisfied  engineers 
everywhere  and  investigate 
the  plus-values  of  Nicote 
.Metallized  Hermetic  Terminals. 

Custom-engineered  of  High 
Alumina  Ceramics  and  metal¬ 
lized  with  Frenchtown’s  exclu¬ 
sive  Nicote,  these  terminals 
offer  you  definite  advantages: 

•  Will  withstand  continuous 
immersion  in  lead-tin  solder 
at  260°  C.  (500°  F.). 


•  Effect  a  permanent,  positive 
seal  that  is  resistant  to  high 
thermal  and  mechanical 
shock. 

Nicote  Metallized  Hermetic 
Terminals  are  available  in  six 
varying  sizes  with  a  choice  of 
terminal  hardware  to  fit  any 
exacting  application. 

Write  today  for  Engineering 
Data  Sheet  1055  w  hich  provides 
complete  terminal  specifications 
plus  engineering  details  on  a 
wide  selection  of  terminal 
hardware. 


•  Reduce  tracking  through 
superior  external  shape,  so 
important  in  smaller  size 
terminals. 

•  Provide  easier  threading  of 
wire  through  the  terminal 
because  of  improved  tapered 
bore  design. 


frenchtown 


PORCELAIN  COMPANY 


FRENCHTOWN.  NEW  JERSEY 
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Build  know-how  in 
TV  TECHNOLOGY 

N 

Advance  yourself 

•  ia  senriciof,  inttalling,  and 
repairinf  television 

•  in  designing  and  operating 
television  equipment 

INCLUDING  COLOR  TV 


Herp’u  a  library  that  NpelU  OPPORTUNITY  to  bundrHlM 
who  might  mhrralM*  mit  hart*  the  chance  to  get  the  ex¬ 
perience  or  formal  training  necehnary  to  advance.  Kvery 
bit  of  time  you  npend  with  the  page**  of  thene  btwkn  will 
pay  you  dlrldendit  In  the  vary  naar  futura!  For  here, 
within  eway  reach,  are  the  factM.  theory,  and  methods  you 
need  for  a  practical  maatery  of  televUlon  technology. 
Htart  iialng  thla  Library  now— train  ytmraelf  in  your 
spare  timet  With  Ita  help  you  will  gain  a  complete 
loiowletlge  of  television  ctmiponenta  and  NystemH— Includ¬ 
ing  ability  to  dealgn  cirrulta  .  .  .  operate  various  types  r>r 
tranamittlng  njulpmen*  .  .  .  and  to  Install  and  service 
receiver  equipment,  both  black  and  white  and  color! 


I 


PRACTICAL 

TELEVISION 

ENGINEERING 

LIBRARY 

4  voU.,  2301  pp.,  $34 

(PayabU  It  In  10  days:  It  a  month) 


Whan  you  buy  thU  Library,  vou  tot  Wontworth'a  COLOR 
TELEVISION  ENGINEERING— a  eomploto  and  uo-to. 
data  10.50  book— at  no  extra  eharoo.  It  covers  color 
televlxlon  from  A  to  Z,  dlMyisseu  current  developments, 
and  explains  all  the  special  tectinlques  and  problems. 


The  Library  Itself  intro¬ 
duces  funds  mentals 
effectively  without  using 
math  until  you  are  ready 
for  It.  ProgresKlvely.  the 
whole  T\'  process  Is  cov¬ 
ered,  treating  In  detail 
such  aspects  peculiar  to 
television  teclinology*  as 
scanning  and  waveform 
analysis.  Illumination  and 
Cfdorlmetry.  camera  tubes, 
and  picture  tubes.  With 
the  help  of  this  Library 
you  are  thoroughly  able 
to  understand  the  various 
T\  systems,  from  an  en¬ 
gineering  point  of  view, 
apply  math  formulas, 
handle  problems  In  circuit 
design,  etc. 


FREE. 

Wsniwartli’s 

COLOR 

TELEVISION 

ENGINEERING 

Whtn  you  buy 
the  Library 
(Regvlarly  $9.50) 


city . Zone,.,.  State. 


I  Company 


I  Far  prtea  and  termi  eutilde  USA 
I  trrite  McGraw-Hill  InCI.,  N.Y.C. 


the  ARP-2.  As  the  oscillator 
sweeps  its  range,  driven  either 
manually  or  by  a  self-contained 
motor,  output  signals  from  the 
system  or  component  under  test 
are  either  fed  directly  to  the 
plotter  or  detected  by  an  accessory 
condenser  microphone.  Records 
are  plotted  automatically  on  a  40 
db-range  logarithmic  chart  by  a 
high-torque,  servo-controlled  pen. 
Circle  250  on  Reader  Service  Card. 


LIBKAHY  INCLl’DKS:  Tciwitlan  Fundamental!  Iw 
Fimlrr  and  Idppnrt.  TMwIiion  En«lnMrln|,  and  Colm 
TMwIilon  Standard!,  both  by  Fink,  and  Thmiry  and 
Oc!lfn  of  Tolovlilon  Booo)«or!  by  Ueutacb.  Mall  coupon 
today  1 


10  DAYS  FREE  EXAMINATION 


McGRAW-HILL  BOOK  CO..  Deot.  L-l-U 
327  W.  4lit  St..  Now  York  3«.  N.  Y. 

Hf-n<l  me  tbn  4-volume  Practical  TolcvUlon  Entinocr- 
Ini  Library  and  Wrntworth’c  Calar  Tolavlilan  En.l- 
noarlni  for  10  daya'  nxaralnaUon  on  approval.  In  10 
daya  I  will  irbrek  one):  □  Hemit  $:1A:  or  □  tO  In 
10  daya  and  $6  a  month  for  S  monthn.  Othprwiar  1 
will  return  both  the  Library  and  Calar  Tolovltion  En- 
flnoorlnt  poatpald. 


Capacitors 

polystyrene 

Electronic  Fabricators,  Inc.,  682 
Broadway,  New  York  12,  N.  Y.  A 
new  line  of  reduced  length  poly¬ 
styrene,  hermetically  sealed  ca¬ 
pacitors  in  which  normal  tubular 
capacitor  lengths  are  reduced  by 
at  least  1/6  in.  is  announced.  Units 
meet  all  existing  military  speci¬ 
fications  in  capacitance  range 
from  0.001  fif  to  100  /if,  voltage 
ratings  to  1,200  wvde.  Operating 
temperature  range  is  from  —65  C 
to  85  C  without  derating.  Toler¬ 
ances  of  ±5  percent  and  ±2  per¬ 
cent  are  available  from  standard 
production,  and  tolerances  closer 
than  ±1  percent  may  be  specified. 
Circle  251  on  Reader  Service  Card. 


Adapter  Sleeves 
connector/cable 

Glenair,  Inc.,  1401  Air  Way,  Glen¬ 
dale  1,  Calif.,  announces  a  new  line 
of  connector/cable  adapter  sleeves. 
Designated  Gl,  the  adapters  are 
usable  where  there  is  insufficient 
room  in  an  AN  type  backshell,  or 
usable  to  adapt  any  AN  connector 
to  any  size  AN  type  clamp.  Use 
of  these  adapter  sleeves  removes 
the  possibility  of  .strain  at  the 
solder  pots  and  enables  a  good  me¬ 
chanical  clamp  to  be  made  at  the 
rear  of  the  connector.  Circle  252 
on  Reader  Service  Card. 
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I*  If  the  cost  of  metal  stampings  and  wire  * 
forms  figures  in  your  profit  picture,  let  I 
i  _  us  give  you  a  quotation  on  your  current  * 

J  components.  Send  us  a  sample  or  blue-  | 
y  print . . .  and  discover  how  big  savings  _ 

I  in  time  and  production  costs,  big  gains  I 
.  in  precision  and  uniformity  are  possible  _ 

4  on  small  components,  when  Art  Wire  | 

I  tackles  the  job! 

I .  Our  engineering  staff,  our  production  _ 

I  experience,  and  our  modern  high  speed  | 

■  equipment  are  always  at  your  disposal.  ■ 

If  you  wish  to  learn  more  about  what  a  ■ 

I  wide  and  versatile  range  of  shapes  and  I 
'  parts  we  can  produce  for  you— at  lower  " 

L I  cost  than  you'd  guess— just  write  for  | 

I jUgWr  illustrated  folder. 

!  ART  WIRE 

STAMPING  CP,j 

IS  Soyd«n  PIom,  Naworlc  2,  N.  J. 
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INDUSTRY'S  No  1 


SOlDfRING  IRON 


Servomotor 
inertially  damped 

Eastern  Air  Devices,  Inc.,  397 
Central  Ave.,  Dover,  N.  H.,  an¬ 
nounces  a  high  performance  servo¬ 
motor  incorporating  an  inertial 
damper  within  Size  10,  11  or  16 
frames.  The  compact  unit  is  said 
to  be  electrically  equivalent  to 
the  lead-lag  network  commonly 
used  in  servomechanism  applica¬ 
tions.  Incorporation  of  the  in¬ 
ertial  damper  within  the  servo¬ 
motor  frame  results  in  substantial 
improvement  in  system  perform¬ 
ance  for  a  given  stability.  It 
provides  for  maximum  velocity  con¬ 
stants;  line  frequency  insensitiv¬ 
ity;  no  wiring  or  pick-up  prob¬ 
lems;  suppression  of  residual 
noise;  noncritical  adjustments  and 
no  loss  in  shaft  output.  Unit  op¬ 
erates  to  150  C.  Circle  253  on 
Reader  Service  Card. 


Pulse  Modulator 
hard-tube  type 

Levinthal  Electronic  Proddcts, 
Inc.,  760’  Stanford  Industrial  Park, 
Palo  Alto,  Calif.  Designed  for  kly¬ 
stron  and  twt  tube  development 
work,  the  model  70M  hard-tube 
pulse  modulator'  provides  a  flexible 
tool  for  experimental  tube  testing. 
It  operates  in  two  distinctly  dif¬ 
ferent  modes:  cathode  pulsing, 
and  modulating-anode  pulsing.  In 
either  mode  it  operates  anywhere 


Costs  Going  Up? 
Production  Down? 

ESTERLINE-ANGUS 

OPERATION  RECORDERS 
Will  Show  You  Why 

20  Pens  in  a  single  recorder  will  monitor 
20  machines  or  events.  Available  for 
DC:  2-250  Volts 
AC:  6-240  Volts 

Ask  for  Catalog  Section  50 

Product  Representatives  In  Most  Principal  Cities 

The  ESTERLINE-ANGUS  Company.  Inc. 

Pioneers  in  the  Manufacture  of  Graphic  Instruments 

DEPT.  E,  P.  O.  BOX  Sta,  INDIANAPOLIS  I,  INDIANA 
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NOW  50  WAHS! 
IN  A  DURABLE 


SOLDERING  PE 


EXTRA-LONG-LIFE  ELEMENT 
DOUBLE-LIFE  CLAD  TIP 


Does  the  work  of  100  watts 
yet  weighs  but  2  ounces! 


New  unique  design  in  handle 
ventilation,  plus  stainless  steel 
housing,  insures  a  cool  handle. 

A  new  development  makes 
possible  a  multi-coated  copper 
tip  which  gives  long  life  under 
the  severe  conditions  brought 
about  by  the  powerful  50 
watt  rating. 


r  MODEL  24S- 

Equipped  with  XTRAOUR 
TIP  for  extra  long  life.  Solder 
adheres  to  working  surface  only. 
No  drip  or  creep. 


WRITE  FOR  CATALOG 

showing  most  complete  line  of 
Industrial  Irons  and  Long-Life  Clad  Tips. 


HEXAGON  ELECTRIC  CO. 

130  WEST  CLAY  AVENUE.  ROSELLE  PARK.  N.J. 
SERVING  INDUSTRY  FOR  A  QUARTER  OF  A  CENTURV 
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BEEDE 

the  PANO 


PENACOOK,  NEW  HAMPSHIRE  _ 


MIL-SPEC 


AVAILABLE  IN 


i'loctrical  In^t.  Co.^  /na 


Model  70  Model  230  Model  140 

Width  7"  Width  4  %“  Width  3  %" 

Height  5  '/*  Height  3  V»  Heigth  2  */» 


The  PANORAMA  gives  you  better,  clearer  vision  longer  scales,  easier  readability. 
The  plastic  panel  provides  excellent  natural  illumination;  top,  sides  and  front. 

Available  with  frosted  portion  or  color  of  your  choice. 

The  ultra  modern  beauty  of  the  PANORAMA  will  add  much  to  your  product. 
Send  for  Complete  Information 
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Features 


•  Maximum  utility,  pleoiing  appearance,  low  cost 

•  Adaptability  to  RETMA  and  Western  Electric 
portels 

•  Lightweight,  sturdy  oluminum  alloy  corrstruc- 
tion  throughout 

•  Suilt-in  cooling  ducts  and  protected  horness 
ways 

•  Voriotion  in  size  and  lood  capocity  to  meet 
customer  requirements 

•  Top  and  bottom  styles  os  determined  by  en* 
vironmentol  requirements 

•  Shock  mounts  as  required 


DESIGNED  TO  COMPLY  WITH  MIL-T-tTIU 


AND  COMPARASIE  SPECIFICATIONS 


FOR  A  QUICK  PRICE 
ond  delivery  quototion 
write  or  coH  our  Soles 
Deportment 


STYLE  A  TOP 
Ploin  Top  Panel 


STYLE  B  TOP 
Initollotion  Gussets 


STYLE  C  TOP 
Instoliotion  Chonnels 


louvres  Avoiloble  On 
Any  Style 


in  the  range  from  30  cps  to  12,000 
cps  with  pulse  lengths  continu¬ 
ously  variable  from  0.5  to  30  psec. 
As  a  cathode  pulser  it  will  operate 
from  0  to  35  kv  at  currents  up  to 
10  amperes.  As  a  moduluting- 
anode  pulser  it  will  operate  from 
0  to  35  kv  to  a  25-ppf  load.  Circle 

254  on  Reader  Service  Card. 

High-Mu  Triode 
miniature  size 

National  Union  Electric  Corp., 
Bloomington,  Ill.  The  NU7235  is 
a  high-mu  triode  in  miniature  size 
designed  for  amplifier  and  voltage 
regulator  applications  where  up  to 
10,000  V  are  used.  General  charac¬ 
teristics  are:  mu  550;  transcon¬ 
ductance,  850  /imhos;  plate  dis¬ 
sipation,  10  w;  overall  height,  2i* 
in.;  maximum  o-d,  I  in.  Tube  is  of 
ruggedized  construction.  Circle 

255  on  Reader  Service  Card. 

Test  Transformer 
with  banana  plugs 

Lenkurt  Electric  Co.,  San  Carlos, 
Calif.  Type  583A  test  transformer 
is  designed  for  impedance  match¬ 
ing  between  600-  and  75-ohm  cir¬ 
cuits,  and  facilitates  measure¬ 
ments  made  in  radio  circuits  with 
600-ohm  test  equipment.  Banana 
plugs  are  provided  at  one  end  for 
connection  to  test  oscillators  or 
vacuum-tube  voltmeters.  A  co¬ 
axial  connector  at  the  other  end 
permits  patching  to  coaxial  cir¬ 
cuits  with  a  test  cord  such  as  the 
Lenkurt  type  693A.  Circle  256  on 
Reader  Service  Card. 


Digital  Clock 
automatic  reset 


Delta-F,  Inc.,  Box  150,  Geneva, 
Ill.  Digi-Chron,  the  clock  with 
digital  time  display,  and  providing 
primary  frequency  standard  capa¬ 
bilities  from  1  or  5  me  high  sta- 
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bility  standards  is  announced. 
The  instrument  utilizes  frequency 
counter  techniques.  It  displays,  in 
digital  form,  a  cumulative  total 
for  a  24-hr  period,  automatically 
resetting  to  zero  at  this  time  and 
beginning  a  new  count. ,  Also  fea¬ 
tured  is  digital  indication  in  milli- 
sec  of  the  time  difference  between 
standard  and  transmitted  time 
Circle  257  on  Reader 


ELECTRONICS 


New  concepts  in  electronics 
have  been  developed  at 
AWA,  as  a  result  of  exper¬ 
ience  with  missile  systems. 
Now  they  have  a  wider 
application.  Here  are  some 
of  the  new  AWA  devices 
now  available  to  industry. 


signals. 
Service  Card. 


TRANSISTOR 

GALVANOMETER 

AMPLIFIER 


This  Amplilicr  has  been  designed  to 
drive  viscous  damped  recording 
galvanometers  which  normally  have 
a  resistance  of  SO  ohms  and  a  work¬ 
ing  range  of  D.C.  to  2  Kc/s  in 
frequency.  The  amplitier  has  a 
switched  attenuator  at  its  input  and 
will  accept  single  ended  or  push  pull 
signals  from  ±  I  Millivolt  to  ±  SOO 
volts  and  will  feed  a  maximum  of 
:fc  SO  Milliamps  to  the  galvano¬ 
meter.  There  is  also  a  range  of 
ancillary  units  available  for  use 
with  this  amplifier  as  part  of  a 
comprehensive  instrumentation  sys¬ 
tem.  Standard  specification:  Dimen¬ 
sions:  4i  in.  X  31  In.  x  10  in. ;  Frequency 
response:  Flat  from  DC  to  2  Kcis, 
S%  down  at  3  KcIs,  3db  down  at 
6  Kcis;  Noise  level:  10  Microvolts  at 
either  input;  Input  impedance: 
40,000  ohms  on  range  5,  110,000 
ohms  all  other  ranges;  Gain:  Maxi¬ 
mum  5  MilliampsI Millivolt,  mini¬ 
mum  0,04  MilliampsIVolt ;  Power 
requirements:  ±  6  volts  D.C.  220 
Milliamps  each  line. 


Noise  Tube  Mount 
direct  reading 

Waveline  Inc.,  Caldwell,  N.  J.  De¬ 
signed  to  extend  the  range  of 
microwave  r-f  noise  generating 
equipment,  this  new  K  band  direct 
reading  noise  tube  mount  provides 
a  means  of  quickly  measuring 
noise  figures  in  systems  operating 
over  the  frequency  range  from 
18.0  to  26.5  kmc.  The  assembly  in¬ 
corporates  a  precision  calibrated 
attenuator  which  is  directly 
marked  in  noise  figure  values.  Cir¬ 
cle  258  on  Reader  Service  Card. 


Whatever  your  coaxial 
cable  needs — for  elec¬ 
tronic  equipment,  for 
military  applications, 
or  for  community  TV 
installations  —  Royal's 
electronic  cable  pro¬ 
duction  lines  are  ready 
to  fill  your  require¬ 
ments  NOW. 

For  a  quick  look  at  the 
Royal  Coaxial  Cable 
line,  request  Bulletin 
No.  4C-3-L. 


ROTARY  SWITCH 
FOR  TELEMETRY 


Based  on  a  conception  of  British 
Ministry  of  Supply’s  Research 
and  Development  Establish¬ 
ment,  gives  facilities  previously 
unobtainable  from  mechanical 
sampling  devices.  The  Standard 
Model  enables  two  24  channel 
banks  to  be  sampled  at  speeds 
up  to  200  r.p.s. 


Frequency  Generator 
multirange 

Sterling  Precision  Cobp.,  17 
Matinecock  Ave.,  Port  Washing¬ 
ton,  N.  Y.  The  T868  multirange 
frequency  generator  is  a  self-con¬ 
tained  module.  It  incorporates  tun¬ 
ing  fork  resonators  and  frequency 
dividing  networks  to  supply  ac¬ 
curate  frequency  reference  volt¬ 
ages  to  T806  turntable  rate  motor 
drive  amplifier,  as  well  as  other 
gyro  test  tables.  Circle  259  on 
Reader  Service  Card. 


Formerly  manufactured 
by  Federal  Telephone 
&  Radio  Company 


All  devices  are  adaptable  to  suit  customers' 
own  requirements. 

For  further  information  consult : 


ROVAI.  ■LBCTRIC  CORPORATION 
301  Saratoga  Avanua 
PAWTUCKKT.  •  RHODK  ISLAND 


COAAMERCIAL  ELECTRONICS 
DEPT. 


sn  w.  o.  AaMsraoNO  wHrrwoaxH  AiacaArr  lto.^ 
Baginton,  Coventry,  England. 

MIMBta  OF  THI  HAWKSa  SIDOELSV  OBOUP 

CIRCLE  ISO  READERS  SERVICE  CARD 
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MATERIALS 


Pressure-Sensitive  Tapes.  Chart- 
Pak,  Inc.,  Leeds,  Mass.  Over 
pressure-sensiti\e  tapes  for  making 
graphs,  charts,  printed  circuit 
drawings  and  other  presentations 
are  illustrated  in  a  32-pagc  book¬ 
let,  “Visualization  Made  Easier”. 
Circle  275  on  Reader  Service  Card. 


Epoxy  Compounds.  Biwax  Corp., 
3445  Howard  St.,  Skokie,  Ill.  A 
new  tabic  of  twenty  epoxv  com¬ 
pounds  shows  pot  life,  curing  c\’- 
clcs,  weight  losses  and  gains, 
shrinkage,  thermal  shock  and  other 
special  prop>erties  and  applications. 
Circle  276  on  Reader  Serv  ice  Card. 


COMPONENTS 


cable 

tH^ll  dc^he trick! 


Transformers.  Microtran  Co., 
Inc.,  145  E.  Mincola  Avc.,  Valley 
Stream,  N.  Y.,  devotes  more  than 
half  of  its  new  24-page  catalog  to  a 
description  of  the  many  types  of 
transformers  that  can  be  produced 
as  custom  items.  Circle  277  on 
Reader  Service  Card. 


It’s  Hickory  Brand 
Microphone  Cable! 


Long-Life  Capacitors.  Electro 
Motive  Mfg.  Co.,  Willimantic, 
Conn.,  has  published  a  six-page, 
three-color  folder  fullv  describing 
the  eomplete  line  of  El  Menco 
Dur-Mica  capacitors.  Circle  278  on 
Reader  Service  Card. 


•  EXTRA  LIMP 

•  LONG  FLEX  LIFE 

•  LOW  CAPACITANCE 

•  HIGH  TENSILE  STRENGTH 


Magnetic  Amplifiers.  Vickers 
Inc.,  1815  Locust  St.,  St.  Louis  3, 
Mo.,  has  published  a  36-page  illus¬ 
trated  bulletin  on  the  construction, 
operation  and  uses  of  magnetic 
amplifiers.  Copies  are  available  on 
company  letterhead  request. 


These  plastic-insulated  cables  with  non-marking 
jackets  are  lightweight,  weatherproof  and  highly 
resistant  to  abrasion. 

Use  Hickory  Brand  Microphone  Cables  for  all 
stage  and  studio  work.  Excellent  for  audience- 
participation  programs.  Use  also  for  outdoor 
extensions. 

All  Hickory  Brand  Electronic  Wires  and  Cables 
are  quality-engineered  and  precision  manufac¬ 
tured  to  meet  the  most  exacting  requirements. 


Pulse  Transformers.  Technitrol 
Engineering  Co.,  1952  E.  Al¬ 
legheny  Ave.,  Philadelphia  34,  Pa. 
A  new  technical  bulletin  describes 
a  series  of  miniature  encapsulated 
pulse  transformers  wound  on  high 
penneabilitv  ferromagnetic  cores. 
Circle  279  on  Reader  Service  Card. 


Writf  for  complete  information  on  the  full  line  of 


Electronic  Wires  and  Cables 

Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Hickory,  North  Carolina 
CIRCLE  1S1  READERS  SERVICE  CARD 


Slip  Rings.  Model  Engineering 
and  XIanufacturing.  Inc.,  50  Ered- 
erick  St.,  Huntington,  Ind.,  has 


January  16,  1959  -  ELECTRONICS 


the  Week 


issued  a  new  three-color  flyer 
describing  its  activities  in  the  slip 
ring,  brush  assembly  and  commu¬ 
tator  fields.  Circle  280  on  Reader 
Sers'ice  Card. 

EQUIPMENT 

Videotaixr  Recorders.  Ampex 
Corp.,  934  Charter  St.,  Redwood 
City,  Calif.  .\n  8-page  brochure 
discusses  advanced  applications  of 
the  \'R-1000  Videotape  recorder 
in  cch-  systems.  Circle  281  on 
Reader  Service  Card. 

Miniaturized  VTVM’s.  Metro- 
nix,  Inc.,  Chcsterland,  Ohio.  Min¬ 
iaturized  electronic  voltmeters  in 
four  basic  styles  arc  described  in 
a  new  4-pagc,  short  form  catalog. 
No.  10-.\.  Data  include  perform¬ 
ance  specifications,  dimensions  and 
prices.  Circle  282  on  Reader  Serv¬ 
ice  Card. 

Oscillographs  and  Amplifiers. 
IMiotron  Instrument  Co.,  6516  De¬ 
troit  .\ve.,  Clcscland  2,  Ohio.  .\n 
8  page  bulletin  provides  detailed 
engineering  specifications,  electri¬ 
cal  characteristics,  and  construction 
of  a  wide  variety  of  direct-writing 
oscillographs  and  associated  ampli¬ 
fiers.  Circle  283  on  Reader  Service 
C>ard. 

Instruments.  Gyra  F.lectronics 
Corp.,  518  N.  Spring  .\ve..  La 
Grange  Park,  111.  A  recent  4-page 
folder  contains  descriptions,  specifi¬ 
cations  and  prices  for  an  electrom¬ 
eter,  linear  amplifier,  electrometer 
and  \  t\  ni,  po\\  cr  supplies,  exponen¬ 
tial  pulse  generators,  and  reference 
voltage  supply.  Circle  284  on 
Reader  Serviee  Card. 


FACILITIES 


SPECTROU  PRECISION  POTENTIOMETERS 


How  Spectrol  uses  an 
IBM  610  to  design  better 

NON-LINEAR  POTS 


Buying  non-linear  potentiometers  is  usually  a  big  headache  for  the 
engineer  interested  in  quick  delivery  and  accurate  performance. 

First,  you  must  provide  the  pot  maker  with  detailed  design  requirements. 
Then  wait  until  the  design  has  gone  through  the  manufacturer's  engi¬ 
neering  department... almost  always  a  matter  of  weeks.  Even  then,  the 
cut  and  try  engineering  approach  ordinarily  used  often  yields  unsatis¬ 
factory  results. 

To  solve  this  problem,  Spectrol  recently  installed  an  IBM  610  Com¬ 
puter.  Spectrol  is  the  only  precision  potentiometer  manufacturer  to  adapt 
IBM  computer  techniques  within  its  own  facilities  to  accurately  compute 
non-linear  functions.  Using  the  computer,  Spectrol  makes  complex  non¬ 
linear  precision  potentiometers  in  record  time,  both  single  and  multi-turn. 

How  it  works.  Design  information  in  the  form  of  X  and  Y  coordi¬ 
nates  or  mathematical  equations  describing  the  particular  parameters  of 
a  given  non-linear  function  is  entered  in  the  computer.  Previously  pro¬ 
grammed  general  equations  automatically  compute  from  these  data  points 
manufacturing  directions  in  terms  of  winding  equipment  settings,  cam 
angles  and  radii.  Using  a  high  speed  electric  typewriter  as  a  readout,  the 
directions  are  automatically  printed  on  a  form  which  is  sent  to  produc¬ 
tion.  Simultaneously,  a  punched  tape  is  made  to  store  information  for 
repeat  requirements. 

How  the  user  benefits.  Because  Spectrol's  technique  takes  the 
guesswork  out  of  non-linear  potentiometer  calculation,  minimizes  time 
consuming  hand  calculations,  and  provides  error  free  results,  the  cus¬ 
tomer  receives  a  superior  product  sooner.  In  quoting  on  particularly 
complex  requirements,  quote  time  is  reduced  from  weeks  to  days.  In 
emergencies,  engineering  and  sales  data  can  be  prepared  in  a  few  hours. 


Cryogenics.  Arthur  D.  Little, 
Inc.,  20  /\corn  Park,  Cambridge, 
Mass.  Kelvin  Scale  is  a  news  sheet 
of  current  information  on  ervo- 
gcnics  and  related  subjects,  which 
will  be  published  periodically  bv 
the  company.  Circle  285  on  Reader 
Service  Card. 


Your  nearby  Spectrol  representative  will  be  happy  to  provide  more  infor¬ 
mation  about  Spectrol  linear  and  non-linear  precision  potentiometers  or  you 
may  write  direct.  A  free  Spectrol  potentiometer  specifications  book  is  yours 
for  the  asking.  Please  address  Dept.  18 1 
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PLANTS  AND  PEOPLE 


West  Coast  Firm  to  Expand 

Fairchild  Semiconductor  Corp.  recently  announced  construction  of  a 
new  65,000  sq  ft  plant  facility  in  Mountain  View,  Calif.  This  will  enable 
the  one-year-old  firm  to  meet  the  demand  for  its  initial  products  and 
provide  expanded  space  for  research  projects  in  new  semiconductor  ma¬ 
terials  and  parametric  amplification. 

The  company,  affiliated  with  Fairchild  Camera  and  Instrument  Corp.  of 
Syosset,  L.  I.,  N.  Y.,  announced  its  first  products,  silicon  diffused  tran¬ 
sistors,  about  four  months  ago.  Industry  acceptance  of  the  new  devices, 
which  provide  a  combination  of  very  high  speed  switching  performance, 
medium  power  and  high  temperature  tolerance,  was  a  prime  factor  in  the 
decision  to  immediately  expand  production  facilities,  firm  says. 

According  to  the  general  manager,  E.  M.  Baldwip,  Fairchild  Semi¬ 
conductor  is  in  quantity  production  of  diffusion  transistors.  Principal 
application  is  in  computer  switching.  Use  in  h-f  amplifiers  and  oscillators 
is  also  anticipated. 

Occupancy  of  the  new  million-dollar  manufacturing  plant  is  planned 
for  May  1,  at  which  time  the  present  20,000  sq  ft  facility  at  Palo  Alto  will 
l)e  devoted  to  expanded  research  for  greatly  improved  performance  in 
long  range  surveillance  radar,  transmitters  for  space  vehicles  and  very 
high  speed  electronic  computers. 

Until  completion  of  the  new  plant,  sizable  production  of  present  products 
is  being  handled  at  Palo  Alto.  By  the  end  of  1959,  Fairchild  Semicon¬ 
ductor  expects  to  have  a  total  of  650  employees. 


Convair  Ups 
R.  E.  Honer 

New  assistant  chief  engineer-elec¬ 
tronics  for  the  Convair  (San 
Diego)  Division  of  General  Dynam¬ 
ics  Corp.  is  R.  E.  Honer.  He  will 
be  responsible  for  coordinating  all 
Convair  activities  relative  to  en¬ 
larging  and  centralizing  the  divi¬ 
sion’s  internal  electronics  facility 
and  organization. 

Honer  joined  Convair  in  1953  as 
a  design  specialist  heading  the 
microwave  group.  He  was  respon¬ 
sible  for  the  design  and  develop¬ 
ment  of  microwave  components, 
systems,  antennas  and  radomes  for 


projects  in  the  electronics  and 
guidance  section. 

Subsequently,  he  headed  the  di¬ 
vision’s  radiation  systems  section 
and  later,  division  electronics  re¬ 
search. 


Rheem  Appoints 
Handschumacher 

The  newly  created  position  of 
corporate  director  of  rese.Hrch  and 
development  at  Rheem  Mfg.  Co., 
N.Y.C.,  was  recently  filled  by  A.  G. 
Handschumacher.  He  continues 
also  in  his  post  as  vice  president 
and  general  manager  of  the  com¬ 
pany’s  Electronics  Division. 

Before  joining  Rheem  in  1957, 
Handschumacher  was  senior  vice 
president  of  Lear  Inc.  He  is  a  di¬ 
rector  and  member  of  the  executive 
committee  of  Lear  Inc.  and  a  di¬ 
rector  of  Solartron-Rheem,  Ltd.,  a 
research  and  development  company 
with  headquarters  in  England. 

Daven  Sets  Up 
New  Division 

In  response  to  a  growing  need  for 
component  reliability  assurance 
processing  equipment.  The  Daven 
Co.,  Livingston,  N.  J.,  has  created  a 
Reliability  Assurance  Division.  The 
new  division  will  provide  the  equip¬ 
ment  required  by  the  “mean-time- 
to-failure”  contract  provisions  now 
in  effect  in  a  majority  of  weapons 
systems  programs. 


Name  Zillman 
General  Manager 


Recently  appointed  general  man¬ 
ager  of  Daystrom  Pacific,  Los  An¬ 
geles,  Calif.,  is  Jack  H.  Zillman.  He 
moves  up  from  assistant  general 
manager. 

Zillman  was  formerly  president 
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Aerocom's  Dual  Automatic  Radio  Beacon 


Reliability  is  built  into  every  part  of  this 
dual  1000 -watt  aerophare  unit.  Ruggedly 
constructed  and  conservatively  rated,  it 
provides  trouble-free  unattended  service, 
and  at  truly  low  operating  and  mainte¬ 
nance  cost.  It  operates  in  the  frequency 
range  200-415  kes,  using  plug-in  crystal 
for  desired  frequency. 

Uses  single  phase  power  supply,  nomi¬ 
nal  220  volts,  50  or  60  cycles.  Consists  of 
two  1  kw  transmitters  with  2  keyers, 
automatic  transfer  unit  and  weatherproof 
antenna  tuner.  Each  transmitter  housed 
in  separate  fan  ventilated  rack  cabinet, 
with  controls  in  center  rack  cabinet. 


Nominal  carrier  power  is  1000  watts. 
High  level  plate  mc^ulation  of  final  am¬ 


plifier  is  used,  giving  35%  modulation  in 
Type  A  transmitter  or  up  to  100%  modu¬ 
lation  in  Type  B  transmitter.  P-T  switch 
interrupts  tone,  permitting  voice  opera¬ 
tion.  Operates  in  ambient  temperatures 
from  — 35°C  to 55°C, humidity  up  to  95%. 

Standby  transmitter  is  placed  in  opera¬ 
tion  when  main  transmitter  suffers  loss 
(or  low  level)  of  carrier  power  or  modu¬ 
lation,  or  continuous  (30  sec.)  tone,  or 
carrier  frequency  change  of  5  kes  or 
more.  Audible  indication  in  monitoring 
receiver  tells  when  standby  transmitter 
is  in  operation. 

Antenna  may  be  either  vertical  tower 
or  symmetrical  T  type. 


Also  available  in 
50  WAH 
100  WAH 
400  WATT 
and 

4  KILOWAH 
models 


aerI  -  O  -  jeoM 


DEFINITELY  DEPENDABLE! 
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I  AIRBORNE  RADAR  ENGINEERS 


TELEMETERING  ENGINEERS 


SONAR  &  ANTI-SUBMARINE 
WARFARE  ENGINEERS 


I  marine  HyORAULIC  ENGINEERS 


^cific 


in  Southern  California 

There  are  important  positions  available  in  these 
small,  independent  engineering  groups  at  Bendix- 
Pacific  for  engineers  at  all  levels.  Bendix-Pacific 
is  particularly  interested  in  strong,  analytical 
engineers  who  have  the  calibre  and  capabilities 
to  advance  into  systems  engineering  programs. 

Please  write  W.  C.  Walker 
your  qualifications  or  fill  in 
the  coupon  and  mail  it  today. 


W.  C.  Walker,  Eafineerini  Emplayni't  M|r. 
Bandix-Pacific,  Btndli  Aviatlan  Carp. 

1  teoo  Sherman  Wap,  Narth  Hallywaed,  Calif. 
I  am  interested  in  (check  one) 

□  Electrical  □  Mechanical  Engineering 
I  am  a  graduate  engineer  with 

_ _  -  .  _ _  degree. 

I  am  not  a  graduate  engineer  but  have 

_ _ _ _ _ years  experience. 

Name - 


of  Whirlajet,  Inc.  and  manager  of 
U.  S.  Industries  Research  and  De¬ 
velopment  Corp. 

As  general  manager  of  Daystrom 
Pacific  Division  he  will  be  respon¬ 
sible  for  expanding  the  company 
through  research  and  development 
of  new  product  and  system  con¬ 
cepts  and  through  continuing  the 
successful  product  improvement 
program  started  early  last  year. 


Appoint  Schultz 
Senior  Scientist 


J.  L.  Schultz  recently  joined 
Stavid  Engineering,  Inc.,  Plain- 
field,  N.  J.,  as  senior  scientist.  For 
several  years  he  has  been  responsi¬ 
ble  for  the  design  and  development 
of  Airborne  Early  Warning  Radar 
projects  at  the  General  Electric  Co. 
in  Utica,  N.  Y. 

Elsin  Takes  Up 
New  Quarters 

Active  in  the  industry  for  the  last 
54  years,  Elsin  Electronics  Corp. 
recently  moved  to  a  new  building  in 
Syosset,  L.  I.,  N.  Y. 

The  plant  is  located  on  two  acres 
and  consists  of  20,000  sq  ft  of  space, 
divided  into  production,  research 
and  development,  and  administra¬ 
tive  areas. 


Plant  Briefs 

New  company  engaged  in  the  man¬ 
ufacture  of  glass-to-metal  seals 
is  Palmer  Associates,  Brockton, 
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IXECUTIViSl 


Exututivu'i  portfolio  without 
obligation.  A  concito, 
up-te-tho-minuto  protontation  of 
Colorodo't  woolth  of 
Indutlriol  opportunitiox.  CompUto  data 
on  Colorado's  booming  •xpaniiom, 
voit  now  morkott,  now  tpoco-ogo  minoroli, 
roxourcoi,  plus  Ploosont  Living  . . .  tho 
industrial  bonus  of  Colorado's  magic  climoto. 
Discovor  today  why  growing  industrios 
aro  "Sito-Sooing"  Colorado.  Inquirios 

_  ^ ^  romoin  confidontiol. 

Bond  fpr  y*«r  portfolio 
of  lodottriol 

'A,  Colorodo 


DEPARTMENT  OF  DEVELOPMENT 
12  STATE  CAPITOL 
DENVER  2,  COLORADO 
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Mass.  Technical 'director  and  pres¬ 
ident  is  Victor  R.  Palmeri. 


Ground  was  broken  recently  at  the 
Worcester,  Pa.,  plant  of  Daystrom 
Transicoil  for  a  new  building  to 
increase  volume  production  of  the 
company’s  line  of  servos,  synchros, 
and  related  assemblies. 

Pearce  Simpson,  Inc.,  manufactur¬ 
ers  of  marine  radiotelephones  and 
associated  equipment,  recently 
moved  into  a  new  20,000  sq  ft  fac¬ 
tory  and  office  building  in  Miami, 
Fla.  Land  area  provides  space  for 
future  expansion  of  an  additional 
20,000  sq  ft. 


News  of  Reps 

Fisher  Berkeley  Corp.,  Emeryville, 
Calif.,  announces  appointment  of 
the  following  reps  for  its  Ekta- 
com  line  of  intercommunication 
equipment: 

James  S.  Heaton  Company  of 
Redwood  City,  Calif.,  for  northern 
California  and  northern  Nevada; 
John  O.  Olsen  Company  of  Cleve¬ 
land,  Ohio,  for  Ohio,  western 
Pennsylvania  and  part  of  Ken¬ 
tucky;  W.  C.  Simonite  &  Company 
of  Los  Angeles,  Calif.,  for  southern 
California,  southern  Nevada  and 
Arizona. 

John  Francis  O’Halloran  and  Asso¬ 
ciates  is  named  sales  rep  in 
California,  Nevada  and  Arizona 
for  Weinschel  Engineering,  Ken¬ 
sington,  Md. 

King  Electronics  Co.,  Inc.,  Tuck- 
ahoe,  N.  Y.,  manufacturer  of  coax 
connectors,  r-f  components  and 
cable  assemblies,  appoints  the  fol¬ 
lowing  reps: 

A.  A.  Dowers  Co.,  of  Hunting- 
ton  Park,  Calif.,  for  California, 
and  Nevada;  Cirolia  and  I.«Blank 
of  Walton,  Mass.,  for  Massachu- 
.setts,  Vermont,  New  Hampshire, 
Maine  and  Rhode  Island. 

Danco  Corp.  of  Fairview  Village, 
Pa.,  is  new  sale.s-engineering  rep 
in  the  eastern  Pennsylvania, 
southern  New  Jersey,  and  Dela¬ 
ware  areas  for  Power  Sources, 
Inc.,  Burlington,  Mass. 
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- of - 

it  PURE  TUNGSTEN  it  THORIATED  TUNGSTEN 

it  MOLYBDENUM  it  SPECIAL  ALLOYS 

and  OTHER  METALS 
IN 

ULTRA  THIN  SIZES 

to 

TOLERANCES  CLOSER  THAN  COMMERCIAL  STANDARDS 

by 

OUR  SPECIAL  ROLLING  TECHNIQUE 

Note:  for  highly  engineered  applications— strips  of  TUNGSTEN 
and  some  other  metals  can  be  supplied 

ROLLED  DOWN  TO  .0003  THICKNESS 

•  Finish:  Roll  Finish— Black  or  Cleaned 

•  Ribbons  may  be  supplied  in  Mg.  weights  if  required 

For  HIGHLY  ENGINEERED  APPLICATIONS 

DEVELOPED  AND  MANUFACTURED  BY 


H.CROSS  CO. 


IS  BEEKMAN  ST..  N  T.  }|.  N  T 

tllf.MONi  2-2044 

COrtlandt  7  0470 
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"WORKED  LIKE  \  CHIERM!" 

Richard  Frank,  Chief  Engineer, 
Laboratory  Instruments  of 
Nuclear-Chicago  Corporation 
says:  "Those  special  automatic 
voltage  regulators  worked  like 
a  charm.  We  could  have 
achieved  the  same  overall  reg¬ 
ulation  in  our  electronic  reg¬ 
ulator  by  adding  another  stage 
but  since  the  loop  gain  was  al¬ 
ready  20,000,  the  circuit  sta¬ 
bility  would  not  have  been 
comparable." 

Dick  was  referring  to  magnetic 
type  regulated  power  trans¬ 
formers  designed  by  Central 
engineers  for  his  particular  ap¬ 
plication.  We  can  supply 
similar  components  custom 
made  for  your  needs.  Write  or 
’phone  now  for  further  in¬ 
formation. 

Central  Transformer  Company 

900  W.  Jackson  Blvd. 
Chicago  7,  III. 

TAylor  9-1936  Teletype  CG  3261 


FREE 

416-PAGE 

CATALOG 


Lists  over  8,000  Precision  Instru¬ 
ments,  Parts  and  Components. 

From  stock  I  Complete  with  Draw¬ 
ings,  Full  Specifications  and  Prices. 


m  ^  4)  .  * 


FREE 

14.Pi«ce 

"OESION-AID"  TEMPLATE  KIT 
14  actual  liie  templates,  created  to 
assist  you  in  the  design  and  develop¬ 
ment  of  specific  mechanical  tystems. 

Send  for  FREE  Catalog 

and  "Dniign  Aid"  Today. 
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477  Atlantic  Avenue 
East  Rockaway,  L  I.,  N  Y  j 
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In  I  V  w  Apparatus 


NEW  HEAVY’ 
DUTY  3  A  3 
DIMENSIONAl 
ENGRAVER 


FOR 


Namcplatts 
Fine  Routino  Work 
Profiling  Small 
Objects 

Making  Small  Dies 
and  Molds 


Engraving 

NamanT 


UHF  COAXIAL 
WAVEMENTERS 


2-75 


Centimeter 


Range 


Sene/  for  llhtirtffd  Catolog$ 

MICO  INSTRUMENT  CO. 

7t  Trowbridge  St.  Cambridge  38,  Mats. 

CIRCLE  16S  READERS  SERVICE  CARD 


you  save  50%  on  Top -Quality 

Test  Instruments 
HI-FI  •  Ham  Gear 

KITS  AND  WIRED 

for  professional  and  home  use 


TEST  INSTRUMENTS 
battery  eliminators 
battery  testers 
bridges 
decade  boxes 
electronic  switch 
flyback  tester 
oscilloscopes 
probes 
signal  and 
sweep  generators 
tube  testers 
transistor  tester 
vacuum  tube 
voltmeters 
volt-ohm- 
milllammeters 


NI-FI 

stereo  and  monaural 
tuners 

preamplifiers 
power  amplifiers 
integrated  amplifiers 
speaker  systems 

HAM  CEAR 

cw  transmitter 
modulator-driver 
grid  dip  meter 

OVER  IVt  MILLION 
EICO  instruments  in 
use  throughout 
the  world. 


LIFETIME  service  and  caiabration  guarantee. 
IN  STOCK  at  your  neighborhood  EICO  dealer. 
Send  now  for  FREE  catalog  £•! 


33-00  N  Blvd.,  L.  I.  C  1,  N  Y 


praised  by  the  experts 
as  BEST  BUYS  IN  ELECTRONICS 


CIRCLE  158  READERS  SERVICE  CARD 


COMMENJ 

Global  Girdles 

The  recent  successful  launching 
of  the  4i-ton  tape-recorder  satel¬ 
lite  by  the  U.  S.  brought  up  a 
rather  interesting  discussion  the 
other  day. 

It  brought  to  mind  a  man-made 
toroid-ring  satellite  conceived  by 
the  remarkable  Nikola  Tesla  when 
only  15  years  old.  He  suggested 
constructing  such  a  space-borne 
“tunnel”  in  light-alloy  sections  out 
in  space,  assembling  it  into  a 
toroid  and  then  setting  it  into 
stable  spin  with  rockets.  The  pur¬ 
pose  would  be  to  provide  global 
communications  and  transport.  As 
with  many  other  things,  the  vision¬ 
ary  Tesla  was  half  a  century  ahead 
of  the  sputniks — in  concept  at 
least. 

A  rather  interesting  reference 
was  made  recently  in  a  science 
journal  to  a  “global  synchrotron” 
suggested  by  Enrico  Fermi,  using 
a  globe-circling  toroid  and  the 
earth’s  weak  magnetic  field.  The 
idea  was  to  use  the  tremendous 
throw  of  earth’s  radial  velocity  to 
accelerate  particles  to  velocities 
near  Mach  1,  at  which  speed  they 
generate  Cerenkov  radiation. 

Several  years  ago,  the  writer 
suggested  a  global  degaussing  sys¬ 
tem,  using  a  10,000-amp  aluminum 
cable  looped  clear  around  the 
earth,  driven  by  an  array  of  series- 
ganged  turbo-driven  homopolar 
generators.  Long  runs  under  the 
oceans  could  use  sealed  stations 
with  atomic-reactor  power  plants. 
Such  a  global  degaussing  system 
j  could  quite  possibly  have  an  ap¬ 
preciable  effect  not  only  on  earth’s 
magnetic  field,  but  also  on  mag- 
'  netic  storms,  ionospheric  com¬ 
munications,  and  even  the  weather. 

Judging  from  some  comments 
that  have  been  made  in  the  scien- 
I  tific  journals  about  the  huge  “time 
!  constant”  of  the  earth’s  magnetic 
I  circuit,  it  would  be  most  interest¬ 
ing  to  calculate  the  dl/dt  of  such  a 
magnetic  loop. 

Ted  Powell 
Glen  Oaks,  L.  I.,  N.  Y. 

Well,  the  ring  space  station, 
fixed  at  20,000-odd  miles  up  and 
spinning  on  its  own  axis  to  provide 


NEW 

SEMICONDUCTOR 

DEVICE 


The  HS-51  HALLTRON  is  based 
upon  the  Hall  effect.  Its  output 
characteristics  are  related  to 
the  product  of  the  input  cur¬ 
rent  and  magnetic  field,  hence 
are  useful  in  many  new  ap¬ 
plications.  The  HS-51  HALL¬ 
TRON  is  a  fully  developed 
production  unit  utilizing  in- 
4ium  antimonide  and  is  de¬ 
signed  to  work  in  the 
customer's  magnetic  cir¬ 
cuit. 

Applications  of  the 
HS-S1  HALLTRON 

•  DC  to  AC 
converters 

•  Magnetic  field 
measurement 

•  Computer 
applications 

•  Control 
applications 

•  Syrators 

•  Circulators 

•  Power  meteri 

•  Transducers 


OHIO  SEMICONDUCTORS,  INC. 

103SW.  THIRD  AVENUE,  C0LUM8US  8,  OHIO 
CIRCLE  159  READERS  SERVICE  CARD 


Men  on  the  Move 


Now  available 

in  a  new  edition . . . 

with  new  figures. 

This  popular  booklet  points  up  the 
important  sales  problem  of  personnel 
turnover  in  industry.  Out  of  every 
1,000  key  men  (over  a  12-month  pe¬ 
riod)  343  new  faces  appear  ...  65 
change  titles  .  . .  157  shift . . .  and  435 
stay  put.  These  figures  are  based  on 
average  mailing  address  changes  on  a 
list  of  over  a  million  paid  subscribers 
to  McGraw-Hill  magazines. 

Wrifg  us  For  a  frt  copy 

Company  Promotion  Department 

McGraw-Hill  Publishing  Co.,  Inc. 

330  West  42nd  Street, 

New  York  36,  New  York 
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the  illusion  of  gravity,  is  a  definite 
project  on  which  many  good  minds 
are  now  working.  It  has  been  a 
familiar  idea  for  at  least  this  de¬ 
cade  past.  Dr.  Fermi’s  idea  un¬ 
doubtedly  has  merit  of  its  own. 
But  we  wonder  whether  degauss¬ 
ing  the  earth  wouldn’t  bring  on  a 
Pandora’s  box  of  trouble:  such  as 
bombardment  by  cosmic  radiation, 
now  substantially  deflected  by 
earth’s  magnetic  field. 


The  Geophysical  Year 

Now  that  the  International 
Geophysical  Year  (-and-a-half) 
has  been  formally  closed,  I’m  won¬ 
dering  what  it  accomplished. 

A  lot  of  people  poured  a  lot  of 
sweat  and  money  into  this  project. 
I  would  have  thought  that  some  re¬ 
sults  would’ve  appeared  by  now. 

Ironically,  the  one  part  of  the 
project  that  cost  the  most  and 
drew  the  most  feverish  popular  at¬ 
tention —  Vanguard  —  seems  to 
have  been  the  biggest  frost.  And 
the  Atlas  satellite,  which  was 
quite  a  piece  of  one-upmanship, 
wasn’t  even  part  of  the  IGY. 

But  where  did  all  the  money  and 
time  spent  on  IGY  go? 

Richard  MacMullen 
New  Orleans 

We’ve  got  a  communication  from 
Hugh  Odishaw,  executive  head  of 
the  U.  S.  National  Committee  for 
the  IGY,  which  points  out  that  it’ll 
be  months  before  all  the  data  are 
even  accumulated;  reduction  and 
analysis  will  occupy  many  scien¬ 
tists  for  years  to  come. 


Traps  in  Tv 

With  reference  to  the  article 
“Trap  Improves  Tv  Picture’’  cur¬ 
rently  appearing  in  Electronics 
(p  100,  Nov.  21’58)  : 

Figs.  1  and  4  should  be  inter¬ 
changed.  In  line  23  of  the  section 
“Basic  Theory”  (p  100,  col.  3),  6^ 
should  be  e«.  Line  3  of  “Bifilar  T 
Trap”  (p  100,  col.  3)  reads  “because 
of  the  balance  of  varying..  . 
should  read  “because  of  the  absence 
of  varying  . . 

G.  C.  Field 

Electrohome 
Kitchener,  Ont. 


U  S  E  C  0 

• 

Optimum  design  flexibility  for  sub¬ 
miniature  electronic  packaging  is  being 
obtained  with  the  new  USECO  1490 
series  of  Teflon-insulated  stand-off  ter¬ 
minals.  Overall  length;  .36  in.,  weight: 
.75  oz.  per  100.  Excellent  for  R.F. 
applications.  For  rugged  environmental 
applications  the  1480,  Hi-Alumina, 
Terminal  withstands  1,000°F.,  is  rela¬ 
tively  unaffected  by  nuclear  radiation. 

Sub-miniature  Teflon  and  Alumina 
jeed-through  terminals  are  dimension- 
ally  and  electrically  compatible  with 


10‘  components 

the  1490  and  1480  stand-off  terminals 
and  insure  stable  component  mounting 
and  compact  packaging. 

Catalog  H-58  proclaims  millions  of 
electronic  hardware  components  in 
stock,  including  anodized  aluminum 
knobs  in  10  colors,  handles,  shaft  locks, 
stand-offs,  chassis  bushings,  plugs  and 
sockets,  and  accessory  instrumentation 
hardware.  Write  for  your  copy  to 
USECO  Sales  Department,  Litton 
Industries  Components  Division,  5873 
Rodeo  Road,  Los  Angeles  16,  Calif. 


In  addition  to  the  largest  stock  of  terminals  in  the  world,  we  have  more  than  a 
million  other  items  of  electronic  hardware  available  now  for  immediate  delivery. 


m  LITTON  INDUSTRIES 

Components  Division 

A  DIVISION  OF  LITTON  INDUSTRIES,  INC. 
•STANDARDIZED  ELECTRONIC  HARDWARE  •  PRECISION  PLATED  CIRCUITS 

CIRCLE  160  READERS  SERVICE  CARD 


.l.f/ectr/ca/  Coii  Windings 

I  For  40  years  .  .  .  specializing  in  all  types  of  coils  to 
I  amomers’  specifications.  Design  or  engineering  assist¬ 
ance  available  on  request. 

COTO-COIL  CO.,  INC. 

SINC*  Ifl7  ^ 

65  Pavilion  Avenue  Providence  5.  Rhode  Island 


CIRCLE  166  READERS  SERVICE  CARD 


sending  a  bill? 

It'll  get  there  quicker  if  you  give  your  postal  delivery 
zone  number  with  your  address. 

The  Post  Office  has  divided  106  cities  into  postal 
delivery  zones  to  speed  moil  delivery.  Be  sure  to 
include  zone  number  when  writing  to  these  cities, 
be  sure  to  include  your  zone  number  in  your  return 
address— after  the  city,  before  the  state. 
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EMPLOYMENT  OPPORTUNITIES 


PHILCO 


More  than  m  ■ 

8  OUT  OF  10  W1 

ENGINEERS  _L_ 

say  to  A  2 
an  invitation  W  m 

to  join  I  I 

Norden  Laboratories 


on  the  beautiful 
San  Francisco  Peninsula 


urgently  needs  senior 
and  project  engineers 

• 

for  expanding  operations 


SYSTEMS  ENGINEERS 
DESIGN  ENGINEERS 

with  degree  in  EE  and  at  least 
three  years  experience  in  mili¬ 
tary  electronic  systems,  for  ad¬ 
vanced  research  and  develop¬ 
ment. 

ADVANCED  PRDGRAMS 

Study  and  analysis  of  elec¬ 
tronic  systems,  especially  those 
associated  with  space  pro¬ 
grams  involving  satellites  and 
missiles. 


The  ratio  of  8.3  acceptances  for  every  10  engineers  invited  to  join 
Norden  Laboratories’  professional  staff  is  unusually  high,  especially 
in  the  opportunity-rich  electronics  industry.  We  went  right  to  the 
source  and  checked  new  members  of  our  engineering  groups,  who 
revealed  these  factors  impelling  their  decision  in  favor  of  Norden: 

•  Pioneering  Nature  of  the  Work  in  Diversified  Electronic  Areas 

•  Small  ROD  Groups  Fostering  Individual  Accomplishment 

•  Close  Contact  With  Management 

•  Flexibility  of  Assignments 

•  30-Ye<2r  Company  History  of  Achievement  in  Precision  Electronics 


MISSILE 

TRACKING  SYSTEMS 


Design  and  development  of 
tracking  systems  and  their  com¬ 
ponents.  Low  frequency  to  mi¬ 
crowave  techniques.  Antenna 
design;  antenna  pattern  meas¬ 
urement.  Servo  systems.  Digi¬ 
tal  data  systems;  remote  posi¬ 
tion  indicators;  control  con¬ 
soles. 


If  thii>  partial  description  of  the  professional  environment  at  Norden 
laboratories  appeals  to  yon,  look  into  these  immediate  openings  on  a 
variety  of  advanced  projects  at  both  White  Plains,  .New  York  and 
Stamford,  Connecticiit  locations; 


TEUVISION  *  PASSIVK  DKTBCTtON  •  Transistor  Circuit  Devslopment 

•  High  A  Low  Light  LoycI  TV  Camara  Design  •  Video  Information  Processing 

•  TV  Monitors  A  Contact  Analog  Displays  •  Military  Transistorized  TV  Systems 
(Also  epsnings  for  recant  EE  grads) 

HAOM  a  COMMUNICATIONS  Design  A  Development  of :  AnUnnas  •  ECM 

•  Microwave  Systems  A  Components  •  Receivers  •  Transmitter  Modulators 

•  Displays  •  Pulse  Circuitry  (VT  A  Transistors)  •  AMTI  •  Data  Transmission 

OlOITAL  •  Digital  (Senior)  Design:  Logical, Circuit,  Magnetic  Storage 
QUAUTV  ASSURANCK  •  Reliability  Analysis  •  Standards  •  Environmental  Test 

MOiSCT  CNQINUNINO  •  SENIOR  ENGINEERS -Engineering  Program 

Management 

PUTUm  PROORAMS  •  SYiiTEMS  ENGINEER  (SR)  -  Broad  creative 
background,  ability  to  communicate  —  experience  in  radar,  TV  systems  — 
supervise  RAD  proposals. 

•  SENIOR  ENGINEER  —  Cost  development  for  RAD  proposals  Require 
broad  technical  experience  in  electro-mechanical  and  electronic  systems 

KNQINURINO  DKSIQN  •  Electronic  Packaging 

ITARILIXATION.  A  NAVIQATION  •  Servo  Loops  for  gyro  stabilization, 
antenna  stabilization,  accelerometer  force  balance,  antenna  scanning 

•  Repeater  Servos  •  Transistorized  Integrator,  DC  Amplifier,  Servo  Amplifier 

•  Magnetic  Amplifiers  •  Transistorized  DC  A  AC  power  supplies 

•  Gyros  A  Accelerometers 

SVSTIMS  KNOINURINO  •  Synthesis,  analysis  A  integration  of  electronic 
A  electro-mechanical  systems 

•  Descriptive  Brochure  Available  Upon  Request 

After-hour  interviews  arranged  at  your  convenience. 

Sond  resume  in  eon/idtnee  to:  TICHNICAl  IMPLOYMINT  MANAGIR 


Design  and  development  of 
microwave  transmitters,  re¬ 
ceivers;  microwave  data  trans¬ 
mission  design;  long  distance, 
wide  band  data  transmission 
system;  telemetry. 


DATA  PROCESSING 


System  aspects  of  integration 
of  digital  computers  into  weap¬ 
ons  system  involving  scientific 
computation  and  realtime  con¬ 
trol. 

Send  resume  to 
Mr.  H.  C.  Horsley, 
Dept.  E 


PHILCO 


NORDEN  LABORATORIES 


Government  &  Industrial  Div. 
Western  Development 
Laboratories 
3875  Fabian  Way 
Palo  Alto,  California 


NORDEN  DIVISION  -  UNITED  AIRCRAFT  CORP. 

121  Westmoreland  Avenue  •  Wliite  Plains,  New  York 
White  Plains,  New  York  .  Stamford,  Conneaicut 
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AND 


New  developments  at  Goodyear,  as  well  as  new  complexi¬ 
ties  in  the  international  scene,  have  intensified  our  need 
for  missile  engineers  —  and  engineers  of  all  kinds. 

If  you’re  a  man  of  talent,  training  and  imagination,  we 
want  you  —  and  we  want  you  now. 

We  want  you  at  Goodyear  Aircraft  in  research,  develop¬ 
ment,  design,  production. 

We  want  your  skills  on  such  vital  projects  as  SUBROC  — 
the  new  antisubmarine  weapon  system  which  is  spear¬ 
headed  by  an  underwater  guided  missile.  On  REGULUS  II, 


MACE,  and  NIKE  ZEUS.  On  missile  nose  cones,  radar, 
radar  structures,  radomes,  ballistic  missile  early  warning 
systems,  ground  support  equipment,  and  an  array  of  bold 
challenges  with  a  future. 

You’ll  find  salaries  and  benefits  at  Goodyear  Aircraft  are 
fine.  You  can  continue  academic  studies  —  company -paid 
tuition  courses  leading  to  advanced  degrees  are  available 
at  nearby  colleges. 

For  further  information  on  your  career  opportunities  at 
Goodyear  Aircraft,  write:  Mr.  C.  G.  Jones,  Personnel  Dept., 
Goodyear  Aircraft  Corporation,  Akron  15,  Ohio. 


good/^ear  aircraft 
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EMPLOYMENT  OPPORTUNITIES 


ENGINEERS  •  SCIENTISTS 


R&D 

Opportunities  in 

CALIFORNIA 

With  SYLVANIA 


ELECTRONIC  ENGINEERS 

HAD  in  ^leclronic  cuunlermeasurn 
tytlemi  inriudinf  trantmill^rn,  re« 
eeivcrt,  analyMrt,  direrlion  finder*, 
data  handlioK.  RF  eirrnit*  A  antennal, 

FIELD  ENGINEERS 

Ta  work  in  field  on  varied  donneitie 
A  foreiRa  a«nignment*,  la  initall  elee- 
Iranic  equipment,  perfarm  enfinear* 
inp  teit*.  train  military  perionnel, 
and  provide  enpioeerinf  aiiiitanee  to 
military  rommanden.  BS  deprae. 

TUBE  ENGINEERS 

Detipn,  rontiruetian  A  le»linp  of 
Travelinp  Wave  tubea.  Minimum  1 
year  experienre  in  tail  A  evaluation 
of  TWT'i. 

SR  MECHANICAL  ENGINEERS 

Perform  merbaniral  deiipn  and  teit  of 
tube*,  eomponenti  A  taolinp.  5  yeara 
experienre  in  meehanieal  deiipn,  teit- 
inp  A  evaluatinp  ipeeial  purpoie  tube*. 

SYSTEM  STUDIES 

knayltiU  and  lopkal  deiipn  of  dipilal 
romputer  rireuiti.  7  or  more  yean 
experience  deiirahle  in  varied  pbaiei 
of  electronic  lyilemi  analyiii,  with 
empbaiii  on  computer  lopic.  Advanced 
depreei  desirable. 

COMPUTERS  A  DATA  HANDLING 

DAD  of  iraniiiloriaed  circnita  A  biph 
ipeed  dipilal  computer  elemenla. 
Openinpi  at  all  level*  far  enpineen 
vwitb  experience  in  computer  deiipn  A 
traniiitariaed  circuiti. 

MICROWAVE  ENGINEERS 

Plan  A  perfarm  micrawavc  expert* 
ment«  on  ferritei  A  paieoui  electronic 
phenomena  in  relation  to  develop* 
men!  of  microwave  control  devicei. 
ExperieiKe  in  microwave  tranimiii»ion 
A  meaiiirement  required  with  pxperi* 
ence  in  biph  vacuum  lyilemt  deiir* 


RESEARCH  SCIENTISTS 

To  perform  theoretical  analviii  A 
conduct  experiment*  in  production 
of  ullra*violet  radiation,  microwave 
breakdown  in  molecular  paiei  A  the 
Irammiiiion  of  electromapnelic  wavei 
thrauph  ioniaed  ihock  fronli  A  plai- 
ma*.  Advanced  rlepreei  deiirable. 


PleMt  send  your  resume  to 


Mr.  J.  C  Richards 


w 

SYLVANIA 


SYLVANIA  ELECTRIC  PRODUCTS  INC. 

P.O.  Box  1296 
Mountain  View,  California 


ELECTRONIC  ENGINEERS,  SCIENTISTS,  MATHEMATICIANS 


GUIDED  MISSILES  DIVISION 


223  Jericho  Turnpike,  Mineola,  Long  Island,  New  York 


Please  send  your  resume  in  complete  confidence  tO: 
MR.  PAUL  HARTMAN,  Engineering  Employment 


accelerates  to  the  Nth  degree  atRepu  hhc*s 

GUIDED  MISSILES 

¥  \  TT  T|  /  A  I  §  \  |k  I  where  radical  naw  concepts  are 
I  11  %/  I  II  I  l%|  leaping  the  gap  between  today's  and 
IFI  W  liyllFlvj  tomorrow’s  missile  technology. 


The  Division  recently  added  to  its  responsibilities  for  ECM,  anti* 
ICBM  and  missile  guidance  systems,  a  $25  million  plus  contract  for 
SWALLOW  —  combat  surveillance  system  calling  for  a  new  order  of 
sophistication  in  sensing  techniques.  A  diversity  of  challenging  as¬ 
signments  are  now  open  on  our  expanding  staff. 


immediate  openings  exist  at  all  levels  of  experience  on  design  and 
development  projects  fort 

Design  of  microwave  antennas 
MICROWAVE  ENGINEERS  and  components  for  airborne 
navigation  systems 

Digital  data  transmission, 

rnuDiiTCD  CUCIMCCQC  digital  and  pulse  circuitry, 

LUMfU  I  tK  fcNbINkfcKh  digiUl  computer  logic 

and  storage 

Automatic  flight  control 

FLIGHT  CONTROL  ENGINEERS  systems,  inertial  guidance 
and  stable  platforms 
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IBM 


ADVANCED  SEMI-CONDUCTOR 
AND  SOLID-STATE  DEVELOPMENT 


Unusual  opportunities  for  creative  scientists  and  engineers  with  semi-conductor  and  solid-state  experience 
are  now  open  at  IBM  plants  and  laboratories  at  Endicott,  Kingston,  Owego  and  Poughkeepsie,  N.  Y. 

IBM  is  now  expanding  its  activities  in  the  development  and  manufacture  of  solid-state  devices  and  in  the 
application  of  these  devices  to  advanced  circuit  design  for  data  processing. 

Openings  exist  in  advanced  device  development,  device  engineering,  semi-conductor  technology,  and 
process  development.  Assignments  include:  theoretical  device  design  and  proof  of  device  feasibility;  sur¬ 
face  studies;  diffusion  studies;  alloying  studies;  logical  design;  optimization  of  manufacturing  processes. 


QUALIFICATIONS:  M.S.  or  Ph.D.  or  equivalent  background  in 
one  of  the  physical  sciences  plus  proven  ability  to  assume  a 
high  degree  of  technical  responsibility. 

ADVANTAGES  OF  IBM:  A  recognized  leader  in  the  electronic 
computer  field... products  used  in  both  military  and  commercial 
applications... advancement  on  merit... company-paid  relocation 
expenses... liberal  company  benefits... salary  commensurate 
with  ability  and  experience. 


WRITE,  outlining  qualifications  and  experience,  to: 

Mr.  R.  E.  Rodgers,  Dept.  554A 
IBM  Corporation 
590  Madison  Avenue 
New  York  22,  N.Y. 


I 


! 


EMPLOYMENT  OPPORTUNITIES 


INTB0 


Research  &  Development 


Move  ahead  wHh  a  young, 
rapidly  expanding  organiza¬ 
tion  in  Hicksville,  LI,  N.  Y, 


PROJia  ENGINEERS 
SENIOR  ENGINEERS 
ENGINEERS 

i.S.  in  E.E.  or  Rhytic* 

Wo  nood  at  onco  for  lifotimo  coroors— oddi* 
tiofKil  Irainod  portonnol,  at  all  lovolt,  ox* 
porioncod  in  circuitiy  and  oquipmont  dosign 
or  opplicoble  oxp  to  work  on  UHF  &  VHF 
syftfomt,  wido  band  knowlodgo  dotiroblo;  for 
cnollonging  astignmonti  on  oloctronic  countor* 
moasuro  tystoms  for  military  opplicotion  and 
oloctronic  instrumonts  for  civilian  uso. 

Salaries  commeNsarata  witli  ability. 

Excelltnt  bantifs  inclurfiNS  Proit 
Sharing  Ratiramant  Trust  Pkin. 

Call  for  inlorviaw 

•  £V>  J.  V.  Hick. 

g  OVarbrook  1-7100 

tond  rotumo 
in  confidonco  to 


and  why  this  concept  is  so  fruitful 
in  valuable  findings  and 
individual  achievement 


Any  preblant  —  plucked  from  the  entire  field  of  elec¬ 
tronics —  that  becomes  of  interest  to  the  Laboratory  is  studied 
•imuUanroutly  from  every  relevant  technical  angle,  by  special¬ 
ized  professional  groups.  These  men  maintain  direct  contact 
with  each  other,  exchanging  information  on  every  phase  of  a 
project. 

A  ourtwnS  Inotana*  of  this  invigorating  professional 
interaction  at  the  Laboratory  is  a  program  for  developing  radi¬ 
cally  new  radar  techniques.  Design  advances — such  as  an  elec¬ 
tronically  scanned  antenna — will  be  coordinated  with  the 
handling  of  vastly  larger  anwunts  of  data  than  kadar  systems 
have  ever  handled  h«fore.  Scientists  and  engineers  of  ail  seven 
Laboratory  sub-sections  are  making  important  contributions 
to  this  project. 

SiflnHIoant  prograa*  in  the  program  is  regularly  cov¬ 
ered  in  formal  and  informal  conferences  and  in  technical  re¬ 
ports  circulated  to  all  groups.  Representative  report  titles  listed 
below  indicate  how  far-reaching  are  the  interacting  investiga¬ 
tions  involved : 

Ferrite  Materials  for  An  Electro-Optical  Shift  The  Performance 

Microwave  Frequencies  Register  6yy.  A.  Baer  of  an  IF  Integrator 

i;  Parametric  Converters 

H.C.Rothenberg  and  Amplifiers  by  W.  G.  Hoefer 

Analysis  of  Maser  Application  of  Low 

Techniques  for  Infrared  Topological  Theory  Temperature  Solid 

Detection  of  Switching  Circuits  State  Amplifiers 

by  G.  K.  Wtttel  by  C.  Saltier  by  H.  H.  Grimm 


DISENCHANTED 

ENGINEERS 


ir  xoor  present  employer  has  failed  to 
utilize  your  full  potential,  why  nut  per¬ 
mit  us  to  explore  the  parameters  for 
your  personal  quallfleatlons  with  the 
many  dynamic  young  companies  In 
aviation,  electronics,  missiles  and  rock¬ 
ets.  We  now  have  In  excess  of  4,000 
openings  In  the  SS.OOO  to  $40,000 
hraeket,  all  of  which  are  fee  paid.  Wh,v 
waItT  Hend  resume  In  duplicate  at  once 
to:  — 

FIDElirr  PEtSONNEl 
1218  Chs.tnot  Strost,  Philadelphia  7,  Po. 


Laboratory* wid*  lirtorplay  of  varied  talents  is  cred¬ 
ited  by  scientists  and  engineers  here  with  contributing  mate¬ 
rially  to  their  individual  accomplishments.  It  is  also  valued  as 
a  prime  ingredient  in  the  unflagging  intellectual  appesd  the 
Professional  Staff  finds  in  the  Laboratory’s  diverse  R  &  D 
undertakings. 

PNOrabSIOMAL  ObPOATUNITiab  AT  aLBOTNOMICb  LABONATOMV 

The  Electronics  Laboratory  engages  in  applied  research  and  advance 
development  covering  the  entire  field  of  electronics.  More  than  70  per¬ 
cent  of  the  Professional  Staff  have  advanced  degrees.  Openings  at 
various  levels  exist  in  the  following  areas: 

Solid  State  Materials  •  Magnetics  and  Dielectrics  Solid  State  Devices  • 
Network  Synthesis  •  Advanced  Circuitry  •  Electron  Solid  State  Devices 
•  Communication  Theory  •  Recording  Devices  •  Display  Techniques  • 
Electron  Optics  •  Radar  Techniques  •  Antennas  •  Microwave  Devices 

Write  in  confidence  to:  Mr.  Robert  F.  Mason,  Dept.  27-WB 
■LBCTNONICS  LABORATORY  Locatod  at  Cloetronles  Park 

GENERAL 

Syracuse,  New  York 
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■EMPLOYMENT  OPPORTUNITIE 


EARCHLIGHT  SECTION* 


PROFESSIONAL  PERSONNEL  REQUISITION 


Systems  Research  Engineer 

Develop  specifications  for  systems  and  for  components 
based  on  system  requirements.  Prepare  and  direct  per¬ 
formance  and  environmental  test  programs  for  systems. 
Analyze  closed  loop  systems,  including  such  electronic, 
pneumatic  and  hydraulic  components  as  transducers, 
prime  movers,  amplifiers,  and  dampers. 

Requires  at  least  two  years  experience  in  electro  circuit 
design,  and  design  and  analysis  of  control  systems, 
using  both  analytic  and  analog  methods.  Requires  degree 
plus  advanced  study  in  controls  analysis. 

Position  offers  a  fine  opportunity  far  individual  recog¬ 
nition  and  advancement.  You  will  work  in  congenial 
group  within  ASTRO,  Marquardt’s  Air  Space  Travel 
Research  Organization. 

Contact:  Floyd  E.  Horgitt,  Monogor  Profottionol  PortonntI 
16S49  Soticoy  Stroot,  Von  Nuyt,  California 


Advantii  poyttr  and  urapnni  tupport 

Jor  air  and  »paee  ^ 
VAN  NUYS  AND  POMONA,  CALIFORNIA 


y'^drquardf 

NIA  •  OeOEN,  UTAH  i AIRCRAfI  CO. 


HysterMis  Synchronous  Motors 


fidelity  ro* 
cording  and 
raproducing 
•quipmont. 

Theto  units 
or#  brand 
now,  not 
surplus  at 
prices  that 
cannot  be 
duplicated 
anywhere. 

Price  with 
capacitor.  .  - 
7V3  and  IS"  per  second  ..eoch  $27.75 

7V2"  per  second . eoch  24.25 

15"  per  second  . each  21.25 

Pressure  Wheels  TVs"  diometer  with  Va" 
oilite  bearings . 95  eo. 

LEEDS  S  NORTHRUP 

PRECISION  POT  CAT.  CLN-S3I570  $25.00 

J.  H.  GIBSON  COMPANY 

1203  W.  Washington  Blvd.  LA.  7,  Calif. 


MAGNETRON  MAGNETS 

A  OO 


5200  GAUSS 

Airssp 

Poiss:  1%” 
t»  %' 

Sirs:  r  Hlfh 
Bss*:  2%"  X 
O'/t'' 

Wei|ht:9>'4lkt. 
Pricr:  $16.95 


5200  GAUSS 
Alrsas  '/%" 
Polts:  1%* 

8i»;  r  Hlfh 
Bits:  2S'4'  X 


1500  GAUSS 
AIrses  214" 
Pelss:  IV4’’ 
Six*  6*  Nish 
B«s«:  3"xl0” 
Waicht:20lbt. 
Price:  $12.95 


SEND  FOR  CATALOG  ON  OTHER  TTPE 
SURPLUS  MAGNETS,  MOTORS,  DYNAMOTORSI 

FAIR  RADIO  SALES 

132  SO.  MAIN  ST.  LIMA,  OHIO 


Job  lost  its  challenge? 

Professional  progress  being  delayed  by  a  position  demanding 
only  a  fraction  of  your  ability?  At  GILFILLIAN,  ability 
determines  responsibility.  Diversified  technical  challenge  is 
being  offered  to  Electronic  Engineers  with  a  minimum 
of  3  years'  experience  in  Missile  Systems,  Microwave,  Radar 
Receivers,  Pulse  Circuitry,  Digital  Computers,  and  Countermeasures. 


DIR.  SCIENTIFIC  PERSONNEL,  DEPT.  52 
1815  VENICE  BLVD.,  LOS  ANGELES,  CALIF. 


U.  S.  Army  falo- 
phones  EE-8  fully  re¬ 
conditioned.  Suitable 
for  intercommunica¬ 
tion  between  2  or 
more  points.  $35.00 
for  2  telephones,  in¬ 
cluding  100  ft.  of 
wire  and  batteries. 
Additional  wire  1< 
per  ft.  or  $25.00  per 
mile.  Write  for  free  list  on  telephones. 
All  shipments  F.O.B.  Simpson,  Po. 

TELEPHONE  ENGINEERING  CO. 

D«pt.  E-19  Simpson,  Po. 


lab  grade  TEST  EQUIPMENT  for  sale 

standard  brands— military  surplus 
(new  or  professionally  reconditioned) 
experienced  problem  solvers  and  budget- 
cutters 

ENOINEERINO  ASSOCIATES 
434  Patterson  Road  Dayton  19,  Ohio 


mlttlng.  end  feilestrlM  Tyeei.  Nnr,  let  enallty, 
•uirantMd.  Toe  nemo  brands  only.  Gsvarnmsnt 
surplat  and  eemmsrelal  test,  lab,  and  eommenlea- 
tlons  sealamsnt  In  stoak.  Sell  es  year  sxeats  tubas 
and  teulnmant.  Unasad,  alaan  tubas  at  all  tyaas 
wantad.  Sand  seaaMc  datalls  In  Rrit  lattar.  writs 
far  "Graan  Sbaat”  eatalae  256. 

BARRY  ELECTRONICS  CORP. 

512  Breadssay  WA  5-7500  Na«  Yark  12.  N.  Y. 


FOR  SALE 

BC77t  super  pros  checked  out  and  guar¬ 
anteed,  S74.50.  Power  supplies  for  same. 
324.50,  interconnecting  cord  $2.50.  All 
goods  guaranteed.  Substantial  quantity 
available. 

GIZMOS  &  SUCH,  Still  River,  Moss. 
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SEARCHLIGHT  SECTION 


WAR  TERMINATION  INVENTORIES 

WRITE  OR  WIR^^FOR  INFORMATION  ON  OUR 
COMPLETE  LINE  OF  SURPLUS  ELECTRONIC 
COMPONENTS.  ALL  PRICES  NET  F.O.B. 
PASADENA,  CALIFORNIA 


INVERnRS 


0MF3S06M  Contin«n- 
tal  Eltctric  24-30 

volts  input;  5.5-45  amps;  cont.  duty.  Output; 
115  volts;  .44  amps;  400  cyc;  I  phasa;  pT 
1.0;  50  warn  SW.SO 

I21I6-2-A  Bandix 

Output:  115  VAC;  400  cyc;  singla  phasa;  .45 
amp.  Input:  24  VDC,  5  amps  $25.00 

121 17  Bandix 

Output:  24  volts;  400  cyclas,  6  volt  amparas, 
1  phasa.  Input:  24  VDC;  1  amp.  $15.00 

12121  Bandix 

Input:  24  volt  D.C.  18  amp.  12000  r.p.m. 
Output:  115  volts,  400  cycia,  3-phasa.  250 
volt  amp,  7  pf.  $40.50 

12123  Bandix 

Output:  115  V;  3  phasa;  400  cycIa;  anqn. 
.5;  Input;  24  VDC;  12  ansp.  $4*  50 

12126-2-A  Bandix 

Output:  26  volts;  3  phasa;  400  cycia;  10 
VA;  6  PF.  Input:  27.5  volts  DC;  1.25  amps. 

$24.50 

12142-1-A  Bandix 

Output:  115  volts,  3  phasa,  400  cycia,  250 
VA.  Input;  27.5  VDC,  22  amps.  Voltaga 
and  fraquancy  ragulatad.  $90.50 

12147-1  Pionaar 

Output:  115  VAC,  400  cyclas;  singla  phasa. 
Input:  24-30  VDC;  8  amps.  $10.05  aach 

10285  Laland 

Outout;  115  volts  AC;  750  VA,  3  phasa,  400 
cycia,  .90  pf  and  26  volts.  50  VA  singla 
pnasa,  400  cycia,  .40  pf.  Input;  27.5  VDC. 
60  amps.  cont.  duty,  6000  rpm.  Voltaga  and 
fraquancy  ragulatad.  $50.50 

10563  Laland 

Output:  115  VAC;  400  cycia;  3-phssa;  115 
VA;  75  pf.  Input;  28.5  VK;  12  amps.  $25.00 

PE109  Laland 

Output;  115  VAC,  400  cyc.;  singla  phasa; 
1.53  amp.;  8000  rpm.  Input:  13.5  VDC;  29 
amp.  $50  00 

PE218  Laland 

Output:  115  VAC;  singla  phasa  pf.  90; 
380/500  cycia;  1500  VA.  Input;  25-28  VDC. 
92  amps.;  8000  rpm.  $30.00 

AN  3499  Eicqr,  Class  "A" 

Input;  27.5  volts  at  9.2  amps.  AC.  Output: 
115  volts,  400  cyclas;  3  phasa,  100  voltamp; 
continuous  duty.  Prica  $30.50  aach 

MG54D  Bandix  Fraquancy  &  Voltaga  Rag. 
Output:  200/115  volts;  400  cycIa,  singla  or 
3  phasa;  .80  pf,  250  VA.  Input:  28  VDC.  22 
amps.  $90.50 


SPERRY  VERTICAL  GYRO 


SYNCHROS 

SERVOS 


ICT  cont.  Trans  90/55V  60  cy 
IDG  Diff.  Gan.  90/90V  60  cy. 

IF  Syn.  Mtr.  II5/90V  60  cy. 

1G  Gan.  115V  60  cy. 

I  HOG 
1HCT 
1HG 

1SF  Syn.  Mtr.  1I5/90V  400  cy. 

23TR6  torqua  racaivar,  115/90  VAC, 

60  cycia 

23CT6  control  transformar,  90/ IV  par 
dagraa,  60  cycia 

23CX6  control  transmittar,  115/90  VAC, 
60  cycia 

5CT  Cont.  Trans.  90/55V  60  cy. 

50  Diff.  Mtr.  90/90V  60  cy. 

5DG  Diff.  Gan.  90/90V  60  cy. 

5F  Syn.  Mtr.  I15/90VAC  60  cy. 

SG  Syn.  Gan.  II5/90VAC  60  cy. 

5HCT  Cont.  Trans.  90/55V  60  cy. 

5SDG  Diff.  Gan.  90/90V  400  cy. 

6DG  Diff.  Gan.  90/90V  60  cy. 

6G  Syn.  Gan.  II5/90VAC  60  cy. 

7G  Syn.  Gan.  I15/90VAC  60  cy. 

7DG  diffarantial  ganarator,  90/90  volts, 
60  cycia 

CS6701  Typa  11-4  Rap.  115V  60  cy. 
C69405-2  Typa  1-1  Transm.  115V  60  cy. 
C69406  Syn.  Transm.  I1SV  60  cy. 
C69406-I  Typa  11-2  Rap  115V  60  cy. 
C76166  Volt.  Rac.  115V  60  cy. 

C78248  Syn.  Transm.  II5V  60  cy. 
C7e249  Syn.  Diff.  I1SV  60  cy. 

C78410  Rapaatar  115V  60  cy. 

C78863  Rapaatar  115V  60  cy. 

C7933I  Transm.  Typa  1-4  115V  60  cy. 
851  Bandix  Autosyn  Mtr.  22V  60  cy. 
403  Kollsmxn  Autosyn  Mtr.  32V  60  cy 
FPE-25-11  Diahl  Servo  75/115  v  60  cy. 
FPE  49-7  Diahl  servo  motor,  115  volts, 
60  cycle,  10  watts 
FPE-43-1  Resolver  400  cy 
FJE-43-9  Resolver  115V  400  cy. 

R1I0-2A  Kaarfott  Cont.  Mfr. 

R200-1-A  Kaarfott  Cont.  Trans. 

R220-1  Kaarfott  Receiver 
R235-1A  Kaarfott  Resolver 


Part  #653265.  Motor 
115  volts,  3  phasa,  400 
cycle,  8  watts,  20,000 

RPM.  3-minuta  runup,  synchro  pickoffs,  roll 
360°,  pitch  85°.  Synchro  excitation  26  volts, 
400  cycle,  150  m.a.  Vertical  accuracy  ±'/2°. 
Weight  3’/i  lbs.  Approx,  dim.  5%"  L.,  A'/j" 
W.,  AW  H.  Price  $35.80 


HIGH-QUALITY 
OPTICAL  PARTS 

S"  $<hmidt  Ultra 
Hi-Spaad  Obiactiva 
Ians  Systam 

Eostnnan  Kodak  In¬ 
fra-red  receiver, 
formerly  known  os 
U.S.  Navy  Metoscope,  Type 
B,  7"  long  with  5"  SCHMIDT  I 

ultra-high  speed  C)biectiveiL; '  mmLI 
Lens  (approx,  f  0.5).  Elobo-  yllii  Biira 
rote  optical  system,  many 
coated  lenses.  Uses  2  pert- 
light  batteries,  (aovt.  coat  op- 
prox.  $300.  Foctory-new.  Ship- 
ping  wt.  9  lbs.  Price  $10.0$ 

Waterproof  Corrying  Cose,  extra.  Shipping 
wt.  3  lbs.  Price  $3.00 

Dual  purpose  U.S.N.  floodlight  throws 
strortg  beam  of  invisible  Infra-red  rays. 
With  infra-red  lens,  spare  sealed  beam 
lamp,  batteries.  Shipping  wt.  23  lbs.  $14.05 


400  CYCLE  PM  GENERATOR 

115/200  volts  A.C.  I- 
or  3-phasa,  200  watts. 

4,0(X)  r.p.m.  Approx. 
dimensions:  416'*  dia.; 

AN  connector.  $75.00 

400  CYCLE  Vs  PHASE  GENERATOR 

115  VAC.  3  KVA.  Mfg.  Bogua  Elect.  Mod. 
2800S.  External  excitation  107  VDC.  1.1  amp. 
3450  rpm.  1“  shaft.  $200.00 


GENERAL  ELEaRK  AUTO  PILOT  DIREC¬ 
TIONAL  GYRO  IN- 
DKATOR  and  CON¬ 
TROL  UNIT 

Mod.  8K63AC.  115  volts, 
400  cps,  3  phasa,  40 
watts.  Has  sattabla  In¬ 
duction  pick-off.  $10.00 


J 


VARIABLE  SPEED  BALL  DISC 

INTEGRATORS 

No.  145 

Forward  &  Ravarsa  2V4-0-2V*.  Input  shaft 

spline  gear  12  teeth  9/32"  dia.  long.  Out¬ 
put  shaft  15/64"  dia.  x  15/32"  long.  Control 
shaft  11/32"  X  H"  long.  Cast  aluminum  con¬ 
struction.  Approx,  size  3"  x 

No.”  146 

Forward  6  Ravarsa  4-0-4.  In- 

pot  shaft  5/16"  dia.  x  14"  jMI*' 

long.  Output  shaft  15/64" 

dia.  X  9/16"  loftg.  Control 

shaft  11/64"  dia.  x  11/16" 

long.  Cast  aluminum  con-  <17  mn 

struction.  Approx  sirs  AW 

X  4V^"  X  4".  (All  Shafts  Ball  Bearing  Supported) 


SMALL  DC 

MOTORS  i 


(approx,  size  overall  314"  x  tV4"  dta.i) 

5067043  Dalco  12  VDC  PM  I"  x  I"  X  2", 
10,000  rpm.  $7.50 

5067126  Dako  PM,  27  VDC,  125  RPM, 

Governor  Controlled  15.00  aa. 

5069600  Dalco  PM  27.5  VDC  250  rpm  12.50 

5069230  Dalco  PM  27.3  VDC  145  rpm  15.00 

5068750  Dalco  27.5  VDC  160  rpm  w.  brake  6.50 
5068571  Dalco  PM  27.5  VDC  10,000  rpm 
(1x1x2")  S.OO 

5069790  Dalco  PM.  27  VDC,  100  RPM, 

Governor  Controlled  15  00  aa. 

5072735  Dalco  27  VDC  200  rpm  governor  con¬ 
trolled.  15.00 

5BA10A1I8  GE  24  VDC  no  rpm  10  00 

5BAI0AJ37  GE  27  VDC  250  rpm  ravarsibla  10.00 
5BA10AJ52  27  VDC  143  rpm  ravarsibla  12.50 

5BAI0AJ50,  G.E.,  12  VDC,  140  rpm  15  00 

5BA10FJ401B,  G.E.  28  VDC,  215  rpm, 

10  oz.  in.,  .7  amp,  contains  brake  15.00 

5BA10FJ421,  G.E.  26  VDC,  4  rpm,  ravarsibla, 

6  oz.  in.,  .63  amp  15.00 

S.  5.  FD6-21  Diahl  24  VDC  PM  10,000  rpm. 

I"  X  1"  X  2".  4.00 


SEARCHLIGHT  SECTION 


1108  Venice  Boulevard  •  P.O.  Box  15654 
Los  Angeles  15,  California  •  Richmond  9-7644 

AMfM*:  JASMIUC  Uhgrmpln  fAX 


HEW  LOW  PRICES 


SPECIAL 

5'^  DUAL  GUN  TUBE 


VACUUM  CAPACITORS 
50  mmfd.  32  KV. . .  6.00 

75  mmfd.  20  KV.  .  .10.00 
100  mmfd.  20  KV. .  .12.50 
A/so  Othtr  Valutt 


Long  partittoncy  foca,  P7  tcraan. 
Valuad  at  $300.00.  This  tuba  has 
baan  rajactad  for  military  uta. 

$25.00 


MSI . 7* 

2541 .  q 

VXII.27M  .  9.M 

HH.MS4  ..  7S.M 

421S  q 

7.M 

IV434*  S.M 

441S  .  17.St 

SSIC  t.09 

SS17  .  l.M 

SS44  2S.M 

fS4S  M.M 

Silt  3S.M 

SSS2/P023SA 
SSS3/PC2MA  M.M 
SII7..  S.M 

SSSt/rOST  t.7S 

lSSS/rQ9S  IS.M 

SSSI/PGIM.  .29.M 

Sits  3S.M 

SSn/4S3B  3.4S 


Thousonds  of  othor  typos  in  stock.  RECEIV¬ 
ING  TUBESI  Wo  carry  a  comploto  lino.  Stand- 
ord  bronds  only. 


All  pricos  F.O.B.  Los  Angoles,  subjoct  to 
chongo  without  rvotico.  Minimum  ordor  S10  00. 
Chock  with  ut  for  itoms  not  listod. 
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CHRISTIE  D 


THERE  IS  A  REASON... why  CHRISTIE 
was  selected  as  the  principal  source  of 
D-C  Power  Supplies  for  ^  the  above 
projects . . .  RELIABILITY 


CHRISTIE’S  rigid  Quality  Control  ii  approved  by  the  A.  E.C. 
and  leading  Aircraft  and  Missile  Manufacturers. 

CHRISTIE  ELECTRIC  CORP. 

3410  W.  67th  St..  Los  Angeles  43,  Calif.,  Dept.  EL 

Precisely  regulated  Power  Supplies  of  permanent  stability.  Ratings  up  to  1500 
amperes.  Bulletin  on  Standard  Militarized  units  available  on  request. 


“i  P 
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Added  reliability  and  economy  are  the  dividends  to  users 
of  Texas  Instruments  transistors  made  possible  by  SMART 
—  newest  tool  of  the  Semiconductor-Components  division 
Quality  Assurance  program.  This  Sequential  Mechanism  for 
Automatic  Recording  and  Testing  evaluates  transistors 
automatically  and  economically  with  consistent  accuracy. 

Only  advanced  facilities  can  produce  advanced  components. 

SMART,  designed  and  built  at  TI,  tests  18  transistor  para¬ 
meters  and  punches  the  results  onto  an  IBM  card  coded  to 
the  corresponding  transistor.  Test  results  are  then  avail¬ 
able  for  individual  or  collective  statistical  analysis. 

With  SMART,  one  operator  can  test  a  far  greater  number 
of  transistors  than  before  . . .  automatically.  Effective  TI 
Quality  Assurance,  advanced  by  SMART,  is  another  reason 
why  engineers  the  world  over  rely  on  advanced  components 
from  the  nation’s  leading  manufacturer  of  semiconductor 
devices  and  precision  components. 


TI  TRANSISTORS  IN  EXPLORER  IV 

"Explorer  IV  was  developed  on  an  extremely  tight  schedule 
and  we  wish  to  express  our  appreciation  for  the  cooper¬ 
ation  received  from  Texas  Instruments  which  enabled 
us  to  carry  this  project  through  to  a  successful  conclusion.* 


WORLD'S  LARGEST  SEMICONDUCTTOR  PLANT 


New  features  of  RCA-6CG7,  a  Preferred  Type,  promise  outstanding  performance  and 
reliability— further  proof  that  the  Preferred  Tube  Types  Program  works  for  you! 


1.  New  heater  stem  lead  arrangement  minimizes  possibilities  of  heater-to- 
cathode  shorts. 

2.  Improved  cage  rigidity  provided  by  short,  stiff  stem  leads  reduces 
microphonics. 

3.  New  mica  configuration  gives  "springboard”  fit  to  cathode;  reduces 
microphonics,  adds  to  rigidity  of  cage  structure. 

4.  New  special-alloy  cathode  reduces  interface,  increases  life  expectancy. 

5.  Cathode  is  oven  baked  to  eliminate  moisture;  cathode  sleeve  is  lock-seam 
wrapped  to  improve  rigidity,  minimize  "bowing”. 

8.  Improved  grid-structure  reduces  physical  distortion  caused  by  heat, 
further  reduces  possibilities  of  grid-to-cathode  shorts. 

7,  Automated  production-techniques  eliminate  contamination  which  would 
be  caused  by  “handling”,  result  in  extraordinary  electrical  uniformity. 

8.  Stri  ngent  static  and  dynamic  life  tests  give  important  assurances  of  quality. 


RCA-6CG7  is  designer-preferred  because  it 
has  proven  itself  in  the  field.  Now. ..because  of 
further  improvements  brought  to  it  by  RCA’s 
Preferred  Tube  Types  Program. ..it  is  “better- 
than-ever!”  Ask  your  RCA  Field  Representa¬ 
tive  for  complete  information  on  RCA-6CG7. 
For  technical  data  on  all  tube  types  preferred 
by  designers  of  TV,  radio  and  phonograph  sets, 
write  RCA  Commercial  Engineering  Section 
A-19-DE-3,  Harrison,  N.  J. 

If  picture  tubes  are  your  interest,  consider 
RCA  here,  too,  for  RCA  picture  tubes  are  en¬ 
gineered  for  long,  dependable  performance.  A 
word  to  your  RCA  Representative  will  bring 
you  full  information. 


RADIO  CORPORATION  OF  AMERICA 


^  Electron  Tube  Division 


Harrison,  N.  J. 


RCA  SALES  OFFICES: 

(A $7:  744  Brood  Stroot 

Nowork  7,  Now  Jortoy«  HUmboldt  5-3900 
MIDWEST:  1154,  Morchondito  Mart  Ploxo 

Chicago  54,  IMineit,  WHiloholl  4-3900 
WEST:  6355  E.  Washington  Blvd. 

lot  Angolos  33,  Cotif.,  BAymond  3-8361 
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